<19)H#H4#ff/r (JP) 



o» & m & ft & m (A> 



^§¥10 - 319381 

(43)4*KB ¥1*10^(1998) 12fl 4 0 



(BOlntCL 6 
G0 2F 1/1333 

G0 3B 33/12 

//G0 3B 21/00 



F I 

G 0 2 F 1/1333 
G0 3B 33/12 
,21/00 



SaSfcK 83*JB(Z)Sc29 FD (£19H) 



(21)flJIB## 


«»¥9- 147228 


(7DWKA 


000005821 










(22) ansa 


9 <p (1997) 5 ^200 










(72)55W# 


Afltr 3fttf 








±EJ&R^**^ra«1006#ifi 8TF«S8 














(74)f*3SA 





(57) 

finite ss^nfcSB^ts 2 i:, coswffi 2 ©{affiled 



1 




BEST AVAILABLE COPY 



(2) 



&ffl¥ 10-31 9381 



K#HFB#©ISB] 

£ IsT&tD&fl 

(d/4) (n 2 -l) 1/2 

BI20&H4] -#©»««, 35W*9t»ilItt**U 

cm** 53 mfiii, *©3ttffl«ffi©««W9>f* 

Bo 

«»«*K*0«*:g*d, £ IT, 
(d/4) (n 2 -l) 1/2 • 

^»0*S»«SMH«0 l • l fitt±T?* * c t * w« t 

©«*UD&/.h*<, fro, 94 h/W7MV>1tttatt 
««*t)t**<»«*nfcci:%l*«t-r*!H*B3 

fcS»«ti*ci:*«p«i:-r5BI**37bSIII#W80 



im&m 1 2 ] mffigs&cm&<otm7 * wmit 
c £*&mt?zm&m 1 1 e*©9w b/wr&w* 
cm&ai 3] ms8s». fcftaApfcffitt&mp 

iWiP*»)«#*SHHUTx «B*B»rt©*#*«aiS 
**ci:*W«i:-r* 19*511 lXttMil 2fE«© 

10 [ffi&g 1 4 ] ft©fftSl#ag©g{ti: LTJfc**** 
m?Z>94 h'W7mt> MB9-n*/Vk/Ji«IH*L 
'J>*<i:t-^^iMtt*#-r5-»©S«^, buIH 

[ffi&Si 5] SMSggtis JHMiiiI*»69-f WW/ 

;l/©*!%«^ffi«©S7<S^d, £ Its #©*# 
M (d/4) (n 2 - 1) 1/2 

;i/7SBo 

hmwh 6] swss©ffi^^^;i/ffla©MSf±, m 

&/i*jU<D—X(Omi&.£m--T'&&C£*ffilL£?%ffi 
#mi 4Xtti*ll 5B»)Wh/Vl/^«l. 

[IllJiWll 7] SW§Sfcfc»5*SSft*<0I5ft^ 
*#fctt*^*l#*fctfc*^fc*SII!:Si*i 4 7b 
MB*9C1 6©l^-rn*^cfS^©-7-C WVl/:/£Bo 

[■Mtni 8] »»7^v«I 
30 )«snftc.i:41«Si:t«.IS««i 7fB«©^.i' WW 
7^Bo 

[■MUU 93 JttB«!B»5S«l»iik*et%l»t*:^ 

«r#m^ -r *w*a i JbMB^si i 8 ©^-rn*>fct2ig 
©^^ y^)vymm. 

CB*S2 1] JB8iitt*Wrsa«4:iWia^Si:0 

fflcymitii&®*®wzc£*<\m£-tzm#m 1 Jig 

40 B*9i2 0©V-fn^fcfBi8©7-Y h/Vl/^H. 
[B*^ 2 2 ] )tttt«iBte€MKR#a*»W-ft 

l 7bMB*S2 l ot^n^tCKO 

[B#JS2 3] 94y-W7®*k&££*>K&W)2 

&T94 Ytw7m<oitmm*ft5im.®m>kmz.ii 
m#m2 4] bjjwu 2ie^©tt^©^^ h/vi/^ 



(3) 



&M*P 1 0-3 1 93 8 1 



WW* -TSUI*!* 2 4|2«0?8EIIS^@. 

ffi*J£¥f SHOTS c £*<&&£?% 

m&mz 7 ] m^h i 1 7isw*« 1 4 w-rtu* 

[ffi&£2 8] 1 1 71MHI*J« 1 4 ©l/vftuF,, 

icmmvu h/wnmias^T. yt*Atwttiunw 
Kttmm brut? -a-TMfB^jattSfiz t mew? 

[000 1] 
[0 0 0 2] 

315**?^^ bsvi>7*m^fctmmmt,±&<<oft3Kt>m 



[0003] »*/<**i*±fc:«^k:*©}fcaMWfe* 

[0004] ?Ks©ffi)ti4*^i¥ic * o^ft-rs 
imizmmLrzvfxb ctrF, ttnj t 

[0005] fiTts^ffli/^tc^w-rs^iS 
it (po , am (dsm) 

[0006] jwt, wiH^iHsate-pi^Tittwr*. 

^PDLctpf^c tdioa, MawiteW^o^y 
^ 0 sum. *»Ri:46fattfc#ft"r c 

/UTfB«*«^-r*fci6fc»i)tt<oaaSL • IMMtttS 

«#Aft«r>. «o.TCtUJlllv.. P .D.L..C*.«H:*ttX»l__ 
WT*.' • : 

[ o oo7] : po) j&mfm**&&maa6*m^w& : * 
[0008] «e*owfi-^*;vo«jt»s6«^ s-r, ± 

<fc ? Lfc*t^T- 2 ftO»R*x#^S/«f«OS/-/W 
TH^^-a-So ^tCCO«J:-5»CLTt#e.nfcS-b;l/©(f 

[0 0 0 9] 



(4) 



ft M¥ 10-319381 



¥■5-3 4 1 2 6 9mC7jk-r&5iC, #-7Xa«©/P# 

h^rlRl± (OT, Wf^*;W'^';yy (OC) 
[0 0 10] ££Zti\ ±fB©8ffiT*li. iPl/^*vXfi 

s<D^r^^ojie»*i^^ mz-if. Ma* ^ tea® 

[00 11] CtDF^^r»?*'r§/'cJ6, JPl^tf^Xg^ 

[0012] W»?iHR««/<*^K0ftaWtt 

[0 0 13] *»WJ4s ±SBOM»SiK**T*Snfc 
*>©-?& tK WiBffiftOCjft»**i;S*, B«£ff< 
Lfti^ t/.U;V.O^?:WJLv J, .1, . IMS. . so 

[0 0 14] - • — ■- - - 

a&&i>^liMWt£KW$&7fcBg£:Bt?<i: 3 K^tf^nfc 
[0 0 15] £<D£51S;mmc&*), m#?ftW(M£k'< 

*mc}s^x, msii,Tzyt<Do%m&i:Q%.Rmx'&.m 
Lxnumghm'<%2>K*<&i&-t2>£tttX'Z&Tcit>. 

^*;l/©Sg±#?£»fW-T-5<ii:tfT' so 



[0 0 16] Sfc, B*S2fg«©^ti. fS^Slfe 

©&ff 

(d/4) (n 2 - 1) 1/2 

[ooi 7] coA54nsici!), w&m&*m?z> 

SKI fc»«©«ffili:SHI*« 5 C £ *»t»* S ftft, ||tf 
[0 0i8]*ft,' M«9l4G«09mti % W*^3fE 

ig©^-r ww^Bfcfe^T, — tt©g*g«\ swr# 

[0 0 19] C©<fc9^fig^<t0. }£li/**;WcA*f 
a L fc^-a-T' t> SC i: ^» £ ORffi TRtt L Tift* CRUX 

[0 0 2 0] ffl*«5fe*©^Wl±. |||#J«3X 

tts ^©^tU*fffi©^iS*^-Y h/VP^S©*Sb«^S 

[oo2i] c<D&5&mmc&*). mgk/**fM>mm 
&ft<DKt)<m%&®Mffixifznx'^frmm&<owK 

fT"5ct^-p.*5 0 .._-_-. . - • : : ... i. 

[0 0 2 2:3-rfc* : «*3!I^.e*©^jtt^lll*W3-a- 

mp^s 8 ©f-rtifrfcfB*?©^ h/vi^satc*?^ 

m&immmiczvxy&m&itm-tzmtiLic&m-iti 
zmm,*uz<> - — • ■■- ■ - 

[0023] cckSfcHWHcfclK «*©*{fc*iEc 

[0024] */c. m&mi iib«©«m«x n^i 

71SBI*9l9©i^tifrfc:e«©9-r h/Vl/^Blc*5 
[002 5] c©«t^*«^tcj;t). MHWIMWR-r 
[0 0 2 6] Sfc. »*«1 3IE«©^MI±. P^JSl 



(5) 



nmW- 1 0-3 1 938 1 



C0 0 2 73 c ©<t *> *mmic j; k> s m#tt®®?i*m 

SfSfcttSSf S C t T*€S» 
[0 0 2 8] STi, H#Jgl 6f2^<D?£Wl±s W^S 1 

[0 0 2 9] c<b£?%;mf£lc&t), iSBS^gggrto&f* 
#il&&iF B ^*;Wc8LT^S*:a&, ^T«j^«t<)K io 

[0030] *fc, a*S2 2fH®o^t± N m$m 1 

[00 3 1 ] COiSftfclfcteJ;?), jS©fStt<D&g 

[0 0 3 2] Sfc. H#]£2 3£ttoa91ttx HsfcJg 1 
7!;Mti^Jl2 2fB«g©^l'b/VV^Htc43l,^T, ^-T 

[0033] co&vtmmc&t), mvmtHUku* 
ymm^a y/s-^i vx^ian'r s c t #t**s„ 

[0 0 3 4] IR^9f2 4G«0%W». 11*^2 

So 

[0 0 3 5] C<0J;^*«^tc«J;t). V'fh'WT&m 
[0 0 3 6] Sfc, W#3®2 7f5«O^Mt±, fll&gl 

[0 0 3 7] COi'p^eifigJcfctJ, ^<co^*«riSS 

MmmcWffl? S c i: T*€ So 
[0 0 3 8] 

[58D3<D^fl6©f$j&] #?8W<D386&©Jgagl«:-Pl^-t\ 0 so 



[0039] (&ffi<DBtt 1 )*¥m<D$m<D&m i 

01.02 tc^-To 0 1 ttafeSMH©^ h/^l/7«lO 
#»Bre*9* 0 2«?-©»T®0T'&S. 
[00 4 0] 1 tt 2 Roiia^IS 1 1 v 1 

2©HKS# : ?#S»&5JIl 3«SH*LT^S. S«l 

k 1 2©?Kssfflifct±SB^*®s^LT^n^n«io] 

181 6£H&1I«b1 7*flKttS*lTVS. ttftttfil 
6*>.i:tfiligWlSi 7t± I 7 omtWiti&WUt-fW 

TFT 1 8*^te.nTt/>S. #TFT1 8l±, 0^L 
Si 3H\ ^»*«»3VWiio«n*i:A«3tt%ltJt« 

[0041] mM**** 1 ©ffl»«u:tt»wsatt!i4 * 

So 1 2«ji$ 1 mmo*7x«T*^ mmmz 
mw&mi 4 amsft^xn oho 

->>;n->1^BMKE 10 5 1 T'&tK JPSttl mmJ-X 

»s.ftT.*\»j.,. :2«*iB-ft UTSiBftH* 7c«;tos&-r s - 
3gsn® 2 ©ffliffites^feHfe^s 5 icmrnt s <t 5 t» 

t ^ (d/4) (n 2 - 1 ) 1/2 

*ffi&? S c t T^a^© a *>jgM« 2 otB^ffii:^^ 

[0042] ss^»«*ia!«>sfei6te«, 0 1 Rum z 

^Lftlr^. »&:7W V^rSlfiE-rSt^lc^ti^tlL, 
€S. 

[0 0 4 3] «C^H^ril546Sfci6. fla»7-<> 



(6) 



1 0-3 1 9 3 8 1 



[0 0 4 4] »i«2©*JMttiM*Ufc 
(d/4) (n 2 -l) 1/2 

(d/4) (n 2 -l) 1/2 

[0045] %rc, &¥mT'itffife(Dm#-*m%rztt>ic 
mm 2 ttsm i z \cm\&mm 4 ^^T^e^csa io 

[0 0 4 6] T F TtD^hnV^BK-fcJilcT F T 1 8 

-?ZWr£izT F T<D^MiV«:B&<-fea6lcSlte > nfcfe 20 
[0 0 4 7] *Sffl<OiSA'<*A'lcm^&ltUk#'&£L 

net#JM»f*noOSOJtl»9**^7 , >'li7x- 

r^y^y?— , 7^y;i/*y dh?-;&-g-w-f at© 

[0 0 4 8] C (D&o&m ft S^-tL Ltli, 

y U— K ^^>^;l/^y a— )\/ V U- 
K *\*e-Vt/&*—;W79V — K ->*xfl/yyya 40 

yu-K ^yxfuy^ya- JUST 9 V U— K h 

y h-;i/7* y u- m^T'&s., 

[0049] Jtydh?— fcLOi^utfy-T— tux 

K ^y^u^i/z^y u- Mwe.ns. 

[0 0 5 0] $/ta-&«:M^*HcfT*:^^»ca-&Bg^J 

i -7x-;i/7oAy- 1 (tJWttm so 



10 

r^D*a7117 3j)^ 1 - (4 — (V7u\£)Vy 

x.—)V) -2-t Ka+j/-2-^Wa^y- 1 - 
O*;!/? 4±H Vd+i7 1 1 1 6j ) , 1 -e K 

§S r-<;l/^ a 7 1 8 4 J ) > ^:/v^l/*^;Hr*— ;]/ 
(^A*V^-*tSS! r^;l/^aL7 6 5 1 J ) 

m. j&b. m&f?mttmm.mm?zcttfxi>Zo 

[005 1] ffi«H4MBm«*OiMfffi0»J6ac 
CT^ttl^* — Ilrtt2 0%~9 0%m&& 
#$L<«5 0%~8 5%@gtf<fc<,\> 20%« 

Rt-r sump** . nffioW'&tt/jNS < ftsiittt 
T^t), *£i\fci^6 o %&.TX'im£kffit,miLLrc k 

[0 0 5 2] fflMIJf 1 3©if«5~2 5 /i m<0SEHtf 

[0 0 5 3] &*5, WSoejf^nt-rskx 
0ot = S i n- 1 (1/n) 

*jB'NS!iifr*wn:s«<of!isicpjar*. zzxmm. 

<K2>(DXic>Z>t>\ ^miiciomiLttyt&mc&to 
k>. /<**©a«_h#*3i*iec-r. »^^jsa^ 

[0054] fcT\ *^tc*tiff; ?SS/^*;i/<Dia 

[0 0 5 5] (Hffi<DJ&j§2) ^tC. *^©*fiS<0Jg 

sfa^TfeSo 0 3«c*3t,->T, ^a/^^.;n offistfiua 



(7) 



ftfflsp 1 0-3 1 93 8 1 



11 

mcmm&mm 4 *ftisxm.w& 2 ttmmztix^z® 
mw&2<DWMiz&f£zi\rcmeimn3 5«, *mm<o 

c tx-mmz t.mms.3 3 t<D®mi±&wx&tiirm 

)S#fc<, Hfe^3 5t?KlKLfc^*^fi:^t), C 

[0056] mm<omm 3 ) ^mnnm<om 

wm®T*&2>o m4ios^r, m/k/<*fri vmmwm 
mcmwm%M 4 ltsws 4 2 6wnt^5 
*li*tt*eil©«M 1 train***, fibs Ma^«4 2 a 
iml©^:&:®!J37^X7V 0O*fcf> 7^D;k 

2?>{c, C©SB£«4 2©*^lc|II*>SW&fc7fctfiI?> 

frfcttistis, eeoT, nss<Dmi3ic«fcn^ am 

[00 5 7] GfettOJgJB 4 ) 
ai4^05tC^-To 05 *^W<0?S^iS^^H©»f 

H5 2, 7&H5 5, JS^L<-VX5 4, X^'J-V5 6^ 
[005 8]. 5 U v . 7Vy 5 0 £ E3ffi8i 5 3 XM 

titztiZo ^y-r 5 • o t<t> mitmtcsmsA s 3-te «k:t> in 

UVX5 8 li, ^ h/Vl/7S®5 2©?&f|/S*;l/5 1 
[0 0 5 9] «»/<*;l/5 1 tca^M^tcjSUTSJta 

/<*;l/5 l ±lcffca#iti©gffct LT^^nfc^^ 

5 4lC<fc9X?'J->'5 6its^?n3, i&n^ 
RC BtfcKni'h^XhtfiSK, fi!?4A7-^ 

[0 0 6 0] *^w©^is^s@a. 5 i 



12 

fc t ^kos^7 w > 3 aeries n/t aws 2 #ft§seg 

io [0 06 1] ^StCx ^BtC7rV*if^BSSLT^$iJ 

[006 2] (£ffiO&J£ 5 ) *&W<Dmffi<QB 
fl9fifiicaqStt*#J 4 ^r/M,TSaJS 6 2 tf&S^tiT 

[oo6 3] WGLKimmsGLt&ijW&Ltf&Zo mm 
^r«at<oa9*»4jfi^*. ^tsca^^mT'#*<* 

.. So *CTa*«W-ettA*rtlll<!)«Ek:t>aW«6 6*)tt 

so. -rs. «.5icm*ffl!^w«.6.2.i?:ttmi^fflascs»«6.3.. .. . . 

*x A«fl«* 6.6 tettjM*ffllSW»« 6.7**^*1. - 

[0064] ^mias^xmm<omm 1 ©«fix 
mmw\cmMm*smrzc t ^mx&^. 

[0 0 6 5] (HfiS©^6) *^M©nsa©jg 
40 fig6^r. i7(C^t, @7«, *^©f«SS^^«<D 
»fffi0T'^5o 0 7tC^3t,>T, 72a, 72b, 72c 
tt^'Th/Wm 5 5«^ili. 5 4«19:^U>Xs 
70a. 70b. 70c ti^iH/^K 7 1a. 71 
b, 71c, 71d, 71e, 71 f tijgB/J&, 7 4 , 
7 6, 7 7, 7 9W^7*57-, 7 5, 7 8 

[0 0 6 6] 7'fM^il7 2a, 7 2b. 7 2c 
©«J|/<*>W 0a, 70b, 70c «i«»^SStfSS 
/^;l/T*$)So 1SBMW.7 la, 7 1b, 7 1 c fct, -tn 



13 



(8) 



ftfflW- 1 0-3 1 93 8 1 

14 



tV j@E«7 Id, 7 1 e, 7 1 f ItZtlZtimfk'S* 
87 1a, 7 1b, 7 1c, 7 1 d, 7 1 e, 7 1 fO 
a, 7 3 b, 7 3 c, 7 3 d, 7 3 e, 73ftfttDtt 

is i *» % 3 , st; mss©^ 5 icTfit^-rtKommcw 

[0 0 6 7] )tag5 5tt, 7V^5 0, C3SSI5 3,. U 10 
V I R*-y h7-rA<*5 9 T^StlS. 7^5 0 

<Dfe/£#*^tfft%tH*hrSo Hffi&5 3li#7Xg! 

^•sISLfct.OT'&So * y K7^^5 9«, #^X 

s«©±^ pr«je*jaa £ s^^ki* -r s £ 
#$nsprma, ws&s 3os*fSfcj:DS*fu, 

[0 0 6 8] Jtltg5 5^5>©Bi^i'n^-yi'=7- 
76, 7 7 tfM57-7 8 *iffi#-&:b-l±fc:fe#l!?ft# 
JRfcASfU 30«DMfe^H:»»«nSo =&J^fe^«, 

f n^u&i^-f-;!' Fi/yX^iiaL.T7i' h 

A;V78i7 2a, 7 2 b, 7 2ctcA*ff£o h 
/VK7SB7 2 a, 7 2 b, 7 2 c fr&tHttT Sftli, 
^^0-1-7^57-7 4, 79t s Fi57-75t* 

».~ssE u VX.5..4 tcjuirrs- »<a?7»b 72. » 

a, .7 2b, ■7.2.cO»^;Wi > *-ft€*lB*«{i*§ 

ff«aa¥i/vX5 4 fc* dx? v-z/±ic&jzjm 

[0 0 6 91 11/^1/7 0 3, 7 0 b, 7 0 c <DA£f 
«fclttW«li:HDJtt*«IIWr*aW«7 1 a, 7 1b, 
71c, 7 1 d, 7 1 e, 71 f £tJS-&LT(^3€>T\ 

M73a, 73b, 73c, 73d, 73e, 73f 

mmiicmzMTzc tic*, K>&fflmzi$ifl?m£& 9 

J8!lSWT'*Sc ft 7 V7 5 0 V7 V7<0 i 3 

[0 0 7 0] 3OOi«fiA^l/7 0a, 7 0 b, 



W7 0a, 7 0 b, 7 0cOH'M<itlftO 

Ittefcf? L < f S C £ K <fc K> M&T'Z So 
[007 1] *^T*fe»<S43<J;t>*fe^^^>i:ffl^ 
Tz ftj 5 a -Y y f 5 ?-l±mic&7 j )\,& o T fe 

T, W3#©^l^X*ffl^TX*V->±fc:«fc'& 

[0072] csij(so^7) ^fc, *«wosisao}g 
7m&r*i±, ftftmd , jp* t o^wtss 2 ©fflsresjcn 

fe^8 6*^4U?nT^»3, $C.»CCCDSB^«8 2C0 

©tUlifSaKWB&lh^atJtlTt-'S. B8tc*5l,">T 
SOT', teft:fctifiJ£jgflH«8 20MBSlc»bT^«. C 

P8 4frt>mrm&8 3KAD, SSftSrtfUU 
J#fcBP8 5*i>&SMti*tt*. ^-OKtcSMffiS 2 0WB 

*» 3 C fc <fc o TSM« 8 2 WWW So 
[0 0 7 3] SPJSS8 3(cai^-rbfe^#:aAP8 4 
43«Ka««»mP 8 5 ttjMlTfttft < , 

[o O.7.4.] . xmm<omm.8). mic. #-¥£w&$m<o&... 

H8%, 09lc^-T„ H-9t4;.:*«W©9.-f.b/W.:78t..'. 
^Bfe^lSSO^SS 7 <0J: ^ icMWtg 9 2 cD^H^rHty 

^n^cHfe^9 6 te»iRSftfcRD)ttfc 
[0 0 7 5] **3, 08St>*09aMWffi*^^^;l/ 

<Dtbt*iicD*T'*ofc^, 0 6 0* die xmmmmicm 

[0076] (nss<ojgii9) *&w<omm<D& 
m 9^mi otc^fo si oi±, *$m<om£iammM 

©»fi@r*J&5, 01 0^*31/ ->T, 10 2a, 102 

b, io2c \t=74 v/wrmw, 5 5 itytm, 5 4 1± 

S^l^vX, 100a, 100b, 100c tij&ifl/^ 
;K 10 1a, 101b, 101c, 1 0 1 d, 101 
e, 1 0 1 fliS^fi, 7 4, 7 6, 7 7, 7 9tt£"-f 
^□^7^57- 7 5, 7 StiVa^^-T'^So 



(9) 



4#P¥l 0-3 1 93 8 1 



15 

[0 0 7 7]7^WW8Sl0 2a, 10 2b. 1 
02c(OM/^;H00a, 100 b, 1 0 0 c l±M 

ft?ftfm&'<*>\'r*&*), oia N ioi 
b, i o i ci±, zti^nfeghs^friDtMMicmwm 

»a*ffl^tlS^tU SWtSl Old, 1 0 1 e, 1 

0 1 f tt*n*n«»/<*;VOm»fll!lk:3MB»»#Jftffl 
^Ttt*S*lTl^S. SB^ffil Ola, 10 1b, 10 
lc, lOld, lOle, 101 f <D§SEitel±m&M 

103a, 103b, 103c, 103d, 103e, 

1 o 3 f tfEisnn^. mmmsii o 3 a, 103 

b, 103c, 103d, 103e, 103fWcti 

•rj;^^aAP^^mp (®i 0 fr6«ws 

[0078] xmHDm&mmmmt. wak**** 1 

00 a, 100 b, 1 00 c<D\mwtmMM\cm*)yt 

*#!ffl*?Z>i&Wfol Ola, 10 1b, 101c, 10 
Id, 1 0 1 e, 10 1 f *»frL-tV£Gre. B5t>)t 

SiLfcffiBISSl 0 3 a, 103b, 103c, 103 
d, 103e, 103f^ESLTMOT;U;l/Oi 

[0 0 7 9] @m<D&f& 1 0) ^iC, #58iJl<0|?SSO 
Bf& 1 O£0 1 1 Ic^To 01 1*4, *SSB8<D«JHaS 
SB^»fM0T^So 01 Hc&l/^T, 112a, 11 
. 2 b, 1-1 2 dt7^ h/^7iE, 5 5.ttJtt«,..5-4 

te&^vX,- l -i o:a,..:r ro b, i 1 o c 

r : *;k^vKFJ av«#^;-i'l 1-c^^rl-l d,- 1 1- 

1 e. 111 fttaMBK. 7 4, 7 6, 7 7, 7 9l*# 
^^n^7^^7- 7 5, 7 8tt*Fffi59— 

[0 0 8 0] 7^h/WiH 12 a, 112b, 1 
1 2 c OffA/^Sl' 110a, 110b, 110c 

»?»«aj[ji^^vT«o. asa«i 1 1 a, 1 1 1 
b, i 1 1 cti, tn^niwi/^^AirtwcWBa 

»9J*flJl>T»&;**U Sg^&l lid, 1 1 1 e, 1 
i l f «*ft^n«»/^;l/©ffl»«u:aBB»»M*ffl 

^T^ntl/^o jgSEffil 11a, 111b, 11 
1 c, 1 1 1 d, 1 1 1 e. 111 f<DWMlCl*m&& 

113a, 11 3b^E®^tlTl/^o ^St§l 1 3 
a, 1 1 3 b<OWz\i^^S?Vzi-)\,imW*im 

^nr^t?, msicTji't&oK&xatm&n mi 1 

T««BS) fr&flSHStlT^So ffiEflSSl 1 3 a, 1 
1 3 b^tl^nt430^D^^ h/Vl/TKB 1 1 2 a, 1 

12 b, 112 comvmwtLTtsK), mmzcomm 
ssgrt^si^bT^n^n^si iia, iiib. 
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1 1 1 c*fcl±jSOT«l lid, 1 1 1 e, 1 1 1 f£r 

mktfmt&o «K§gsi i 3 a, 11 3btiiit 

[008 1] *^co^SS«^BT«, 1 

10 a, 110b, 11 0 c<D*M8&tttimwicm*)yt 
*aj©j-r*3aHatR 1 1 1 a, 1 1 1 b, 1 1 1 c, 11 

10 1 d, 1 1 1 e, 1 1 1 f *J&&LT^£OT». BSDJtt 
jffibfcS^SSl 1 3 a, 1 1 3 b£IBBLTt^5£>T* 

[0082] (fttt<Djgjft 1 1 ) #«w<o*«ra> 

JgJBl 1*H1 01 2ti, J&m<D94 

J\s7mW(0%mmT%>%o 01 2lc:fcl,vr, *^(0^ 

^hwarn ^xsjoswssi 2 2 com® 

20 So 1 2 2(Dm9mmiftmitdt?2>£, w 

M$ t 

t> (d/4) (n 2 -l) 1/2 

X(n=l. 5 2) teiS^tftfJ^o ^S§§12 2© 
fflftifcttl^l&ikHl 2 6«WJ«*tiT^*. fcfcc: 

i 2 2 ttaoiiSftai i 2 4 *^LT*a^* 
;i/i 2 i ^^^^nn^o 
30 . [0 0.8.3.]. .*f*tt?Sf*aEAP.i.2 1-2. 
2k:A5s-«Wrt*««.Lv:.K#».ffiPl 2 8#&#ffl.\- 

s n^o .^ofimcssfifi^^ i 
«toraws»i 2 2*?&ai-rsp 

[0 0 8 4] mmmmic^iTL^m^xa^^um 

1 2 2 *IS£U tU««»%no^tt 1 fr£ 

3, 5, 7, 8^-r««(oaTO«*KiD(*»afcA 

[0 0 8 5] (£ffi<D)£tt 1 2 ) *%9§<0£ffi<D 
Jgfill 2^:01 3^-To 01 3te, *»«07>f 
;l/^MO»fDS0T^^o 01 3lc*5^T, *SM07 

-r h/^i/^SBT^i, tf^xsioswss 1 3 2 cow® 

so SSfeliloaWSSl 3 20rtWfc:*±W«tl 3 9A« 



(10) 
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(d/4) (n 2 -l) 1/2 

f*l 3 9^LTX^UV^U3-;l/7k?g^ffll>TV^ 
& 0 SWISS 1 3 2 0WI>fS^ti:S«l»lhKl 3 6^« 

^nn^o c<ojgwssi 3 2^^eo^Ai>f®^fK 

3 l O#^Xg«flBfc:j£LT^a 0 £<Dtctb 

7fr&3WSSl 3 2KAt>x S»rt*«SIU ?R{«* 
ffiPl 3 8*6SHBStl*. WHfcaWSBl 3 2<0 

•nicgMsnftjiftam i 3 5 icwK«*ifcR?> jwc 

J:SJ»*»^Ctk:j:oTawS»l 3 2tlWt8. 
[0 0 8 6] «BHPS«^«ies"rbfe»f*aAPi3<J:tJF?jS 

[00 8 7] (lUSOJBSI 1 3) *|C % *«W<0*»D 
Jfcfig 13^14 ic^^To Hi4Ji> *¥ffii<Dfll$kfm 
»Sffiit^§o 01 4JC431/>T, 14 2a, 14 
2 b. 14 2c «9>f h;^^W> 5 5 tt)tjB, 5 4 
teS^vX. 140a. 140 b. 14 0ctt«B^ 
141a. 141b. 141c. 141d. 14 
1 e. 14 1 fttanfi, 7 6. 7 7«^^C3^7^ 
39— * 7 8tt«7^-14 9tt^*P>f7*^ 

[00 88] 7>ff/^gil4 2a, 14 2b. 1 
4 2c 140a. 140b. 140c IttS 

»?»flBK*^^il/T*« 0 a^«l 4 1a. 14 1 

- ,b....-L 4. i c «4^*n*ft«a^*;i/ojM*«u:aM». 

»#J*»tiT»^a*l.'-2MH«.1..4 1 d. 174 Le.. 1 

~4-*ra^^ 

d. 1 4 1 e. 14 1 f «aW»»#J»C<feoTy>f^n 
4y*7VX2* \ 4 9c^c^nt^S 0 9DB 

. « 1 4 1 a . 14 1b. 141c. 1 4 1 d. 141 

e. 1 4 1 f Offllffi^ttHftjKR^SI**^ ^(D±lC 
»^yi43a, 143b. 143c. 143d. 

1 4 3 e. 14 3 f #WDft»£*lT^3o ^ WW 

u Y^^m\t^mom&\ ^&3. 5. 7. 8. 
11.1 2jc*-n^'rno«i«»c«*»*.Tt»pr«T* 

[0 0 8 9] 5ti^>y5 0. IHJB^S 3. U V 

IR*7h7<f^5 9T«^tl5o 9>;/5 0«. 
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^Lfct<OT^So 7V^5 0fr&©JMB3fcfc-&Sft 
^pTHftte. GOffitfcS 3<DKt*ffifcJ;DEf*U ^<OK 

[0 0 9 0] ytms 5ft^O«l4^*o>fy*57- 
7 6. 7 7 t¥ffi5^-7 8*ffl#-&*>*^e5MK)tt* 

10 ;W8I14 2a^ 142 b. 1 4 2clcAlft5o 
7^M;V78il4 2a. 142 b. 14 2cfr£fcB 

#J*r&o 7>f>/Wiil 42a. 142b. 142 

X5 4tiDx>y-y±fcft*a9?ti5.. 

[0 09 1)il/^;H4 0a, 140 b. 140 c 

oA**«ta««fcB5o«*»w-r«aBB«i 4 1 a. 

20 141b. 141c. 141d. 141e. 141f^r 

#J«tlSo *6^3SW»S1 4 3 ax 14 3b. 143 
c. 14 3d. 143e. 1 4 3 f ^ElbTl^Ot 

7V^5 o^-fey V7v^*9a 1 kw^^j; 

so. [0.0.9.2] £?c. 30Wb^*M 4 0.a. v .lJ0.. J 

,b. r4.o.'c*.*ttEti#ffl; ISffl.. tffltlTffli^... 

;l/14 0a. 14 0b. 1 4 0 cO^^< £ 1 ft 
[0 0 9 3] (Sa»<0JBJBl 4) *«WO*fifcO 

40 1 4 *h i 5 icyjkTo m\ 5 *»wo?s«ig:^ 

. ^S<DBRffiH*??«So 01 5lc:fc^T. 15 2a. 15 
2 b. 15 2c li9>f h/^l/^S. 5 5ttftBu 5 4 
tijS^UvX. 150 a. 150b. 150cli«S^ 

151a. 151b. 151 cfckjSWMEx 7 6. 
7 7^^P1'7^^7- 7 8li¥B^7- 15 

[0 0 9 417^1^/^7811 5 2 3, 1 5 2 b. 1 
5 2 cO«fi/U;l/l 5 0 a. 15 0b. 150c(4B 
^T^MRKA/^^TftS. S0J§ffil-5 la. 15 1 
so b. 1 5 1 cti. *ft^*i*a/<*/l/©A»Wfc:aW» 



(11) 
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a, isob. 150 ctD&mwjs^xgmtmwmm 

^nt^S. %$M&1 5 1a, 151b, 151cO 
{ftJS^itf^^o^-y^yyXAl 5 9<DW#>&ft<D 

WV153a, 153b, 153c, 153d, 153 
[0 0 9 5] i&Si/^;H 5 0 a, 150 b, 150 c 10 

<DX®m\cim*)ytttitom-?zmwmi 5 1 a, 151 

b, 1 5 1 c*HS-&LT^3<DT\ KtJJtfciSavh 
hffiTflWMStl*. S^tttMl 5 3 a, 15 

3 b, 153c, 15 3d, 153e^SlbTMO 

[0096] GKtteDJftB 1 5) #»C, *^0*SS© 
JgSIl 5*01 6tC^-r o 01 6 ti, *SIB^(D7'f' h/< 

1 6 1 ofumiiciianKmHi 6 4*^lt^w« 1 
»i 6.5tfi?s2!fu sb/hri 6 z(omm<omm^ 

tlTl^S, J£fi^*;H' 6 l <D#-7Xg«liJP£ l mm 
<D#^XtrC*& t), jgRliffi 1 6 2 teJPS 2 0 mm®;*?-? 
X«T'£>9, SST^li^-fnfe 1 . 5 2?«S„ 

©*^«*««»i*ffc* 3 ■< mmmmm 1 

6 4itmm<tmi:m cm 8oawj"j3-y«BKE 

... l-0.5.1T'fet),. JP2ftt 1 mrn^CF, ffl*T*« 1. - 4 0 30 

t**. c.*u4.2«R<o«*TfiM»'3mr*«).\" itt* 

[0 0 9 7] ^T'tigllOt^^ISiOW 

#ftg*VS*;l,<D#^^^«©;tt£|g 1 . 1 fgJ-X±& 
5cAK cni±'**>l'fr£>® , 3&p.ft2>y£tfiF 1 Ofr 

T L £ t^agP«D^* , W< & o T L$ ? £> T*&£ o 
[0 0 9 8] *^i©7^ hM;i/X^ffi»c8§t,'>5 
jgf»&<DJ&tftCOt,>T, *-<D»rS0*0 1 7 tc^-r. c 

[00 99] (2Ztfo<D&f& 1 6) *5mi<D$Ztfc<D 
W&\ 6*01 8lC^-r 0 01 8fct, *5IB^<07'f so 
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^7"^©6Bf®0T*$.5o 01 81c*3^T, i&fa^*;l/ 

i 8 i tvmmwicimwmmm 1 8 4 ^lt^w^ 1 

8 2jWS*S*IT^«. *%MT'ffll^gWtt01 7 
<D (f) T'^bfc^ttOtOTfet), 15i«7"7Xf^ 
•y^O^*nXST*feS. 38W«1 8 2©lMB»cli||fe 
1 8 5 #&*&S*U jgfUi« 1 8 2 ©tfJ*fffi©g^Uc 

^#-rs^a5W5ajssige^{±sitK±Ki 8 6tfM 

£ftTl^£. 8 1 ti/^.fl/S'* — 5/ 1 8 7 

ic@^?nt^s. »u;n 8 1 ©tf^xg^ajp 

£ 1 mmOA7^fit$ t> , jgHJ3« 1 8 2 tiff 2 2 0m 
mO^X«T*&t>, ®*f*«*Vvr*l<& 1 . 5 2TJ6 

/^;i/©WXb«^®««*fftS3fv^T'*So m 

6 2 9BT-&D, ffStiO. 1 mmtTF, JB*f*« 1 • 
4 0T'$>S„ cn«lS54 0 5 nmfDRl^lCjCoT^ 
ftrScDT', SWSl 8 2ffl!l*>5.)tM^bT®{frSil 

[0 10 0] 3g0J§1&l 8 2 0ffliJffi(D>'^^;H|iJiC^J 

S S <D*B6 <* C t T* # So S tc/<* )V~> + - 

1 8 7 8 1 <Dm.mcmmm&ffiti&frm 

[0101] 1 7) *^WO*Sa<D 

f^SIl 7*01 9^-T, 019 (a) t±, 

•^mm<omwsm^twmm, 019 cb) a, IrHBh 

[0 10 2] ^O^^lc, ^^W«j$ltny 
>iyx©IMff9 fcatBBROfifi-C'JRffi'^l' 

[ 0 1 0-3 ] ^Mi©^^aa9«fR>fejaa&y.i*vu»t»Hr - 

fcSf««nr^*J:da«*0?8UM935»IB«x RGB 

A^MSfC^T&nS^T'S.So ^O-e<J^01 9tC 
^•T5©S<D}gSll 7ffe5, 
[0 10 4] 3O(0H^l 9 0, 1 9 8, 1 9 9*X 
7-1" FZ&ZCtlc&iTXfifat Yftfo<Dtim*£:x. 
5, X73lRl^l±, X75"[R]ISIi5feDl 9 4*@U Y73(Rl 
KtiSSiHStei; 1 9 2, 1 9 3*@LTffi£<9ttBU:)&.fl 
/^;l/l 9 l *^-T5o 

[0105] mMfVun 9 i «> mm&tgmmicz-o 

1 9 7tiH^ffil 9 0tC@^5nTI/^ o CO.t^lC, 

aa<o$.5SBSffii 9 7%miz?%ctiz.£*)%iih'<* 
[0106] (ussojeaii 8) #ic, *^bh©*ss<o 

E^l 8*02OtC^-r«, 0 2 014, ^fgflJfcDvl' 

;i'7^S€>»fB0T'feSo 02Olc^i/--T, 

2 0 1 <Otti#tfHtc«SBJ§i£i38iJ2 0 4*^LTaW«2 
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nt^Se MA'^/l^ 0 1 <Di$^ZMM.l*mZ 1 mm 
<D*7^«T85^ »B8«2 0 2«JP^ 2 0mm^7 

HSfWii^-rn^ i . 5 2 -eft So 

0 4 tt««fk¥:cSi («0 BoiW'>y3.-v«MKE 
105 1T^^ JP«« 1 mmHTs 1.40 
T'feSo Cin«2aSOffi{*:T«Jt&«nT^t), 2M£ 

coio7] *mnx*\,mwwL2 o zvrt&mmvmmz. 

^^S3fc^ffl5*^®«^^^nfcK*fB6±M2 0 

0 7 w^tm^o *JB»<d:7^I/* 207 im® 

m?&y6<D&m%:fflWT* : g%o 207 

[0 10 8] (£ffi<DJ£ll&l 9) *»H<0fttt<0 

;l/^««OBfffiHT?** 0 01 9&c:fc^T, »tf|7<*;l/ 
2 1 1 OffiM«(c:uaqajfi*M2 1 4^/rLT)S0^«2 

r2^?ntt^ e ^tg2 1 2<Dwmizi<±m&M 
n2 1 5^$n^ »Hffi2 1 2<omsm(ommc^ 
tt&mmzmmimcii5iMm±m2 1 6*«&a« 

tlT^So ttA/^^2 1 1 flD*^XS««jy* 1 mm 
-<D.#^XJE.t?* 0...aW«2 J 2 t±JP^.2.0.mmO5ff.9. 

[0109] *sswT?«. ara«2 1 2ouj»asoig^ 

fc*#t-»*Wii**^l«fc:««*nfcS«B&±«l2 

1 6©±fcft»RE«tt*W-ra*JBIilk:*S7^;l/* 

2 1 7tfJB«StlTV>a. ^lI©?^;l/*2 1 7«iB 

[0 1 10] (SSBMOJBM2 0) *5&8<D$m<D 
JB»2 0*H2 2te*"T 0 B22^ 
SHOBffffiBIT*So H2 2k:43^T, 2 2 2 a. 2 2 
2b, 2 2 2 ctt7>fM;l/78Is 5 5tt)tg, 5 4 
U>X. 220a. 220b. 220c fc*»Mi^ 
221 a, 221b, 221c, 2 2 1 d . 22 

1 e , 2 2 1 f temmfa. 74. 76. 77. 79 
js?X3j y s?=i^— n 7 5, 7 8Wffi^7-T^§o 

[011 1] 7>f h/^7i!2 22a. 222 b. 2 
22cW 0 /^;l/2 2Oa, 2 2 0 b. 2 2 0 c tefcig 
#?#»»«'<*Jl/T** 0 SW«2 2 1a. 2 2 1 
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b. 221 cti. *n^ti«Ji/<*;i/OAW«fcasB» 

«**J*S^T»&**U m.Wfa2 2 1 d, 2 2 1 e. 2 

2 i f tt*n^n^/^i/©Hrt*«fcaw8»»«*ffl 

l^T^^nT^So SMfi2 2 1a. 2 2 1b. 22 
lc. 221d, 221e, 221 f <OffiSffitefc*Hfe& 

«s«i»itBatffeajwaatt7Y 223a. 22 

3b. 2 2 3 c. 2 2 3 d. 2 2 3 e. 2 2 3 ftf3- 

10 [0 1 12]7^ M;l/7Si2 2 2 a, 2 2 2 b. 2 
2 2cWnftlR, G. BOJttftSaHfSOt?. feil 
TOtt7^W2 2 3 a, 2 2 3 dti*©#ffifiU 
2 2 3 b. 2 2 3 eWW, 2 2 3 c. 2 2 3 f 

[0 113] )tS5 5&^v75 0. [HI®^5 3. U V 

20 ^^;l/;N7^F7yyt^^ tt> W0 3Mfeofe 

«»«rtf3t*aiw*o iaffi»5 3tt«r9x«7f, s 
^»Lfcfco-e*So 7^5 o^e>©M»ctsn 

30.. [0 1 . 1...4 J *I 5 5 fet. £D«ti D >r f ;y * ^.7r 
7 6. 7\7.fc.TO3«-7.«*a**to*fcftftW}e» 

fnfti7^-;I/KUyX (H"Ptt*B) ^iSMLT^ 
-f h^;l/78f 2 2 2 a. 2 2 2 b, 2 2 2 c AWT 
&o 9>f h/*;K/iSH2 22a. 222b. 2 2 2 c^)> 

ffi^-7 5 t*M&&t>&tc&&j&ye&mc&*) i o 

h/W8l2 2 2 a; 2 2 2 b. 2 2 2 c(Dlf H /U 
[0 115] ?fof|/^;l/2 20 a. 220 b. 220c 

<DAmw£mmwicmQK*wffl?z>mifc2 2 1 a. 

221b, 2 2 1c. 2 2 1 d . 221e. 221 f ^ 

$>J^nS 0 Zb\cWftWL<0&Wte&74)\,Z 2 2 3 a. 
2 2 3 b. 2 2 3 c. 2 2 3 d. 2 2 3 e. 2 2 3 f * 
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[0 116] 3O0iSS;^;l/2 2 0 a, 2 2 0 

b, 2 20 c«nfn*ffi> fffl^itu^ 

;l/2 2 0a, 2 20 b. 2 2 0 c <D *> t>'P& < £ fc 1 ft 
[0 117] *5MB^ft»j»6J:tf&^j«}tt^3Rfc:ffli^ io 

[oi is] mm<D&m2 n 

J&JR2 1 ^@2 3^*To 02 3te, #«Wi<D»MaS^ 
gfOBfffiit^So 02 3ttVT, 2 3 2 a, 2 3 

,2 b. 2 3 2 c it^-t vtwjmw. s 5 \±ym, 5 4 

ti&^UVX. 230a, 230b, 2 3 0 c 20 

23 1a. 231b. 231c. 231d. 23 
1 e.. 2 3 1 f fctSWtR. 7 6. 7 7ti^^D^7^ 
7 8li¥ffi^-. 2 3 9^^a^7^y 

[0 119] h'W/KB2 3 2 a, 2 3 2 b. 2 
32c(Dlf B ^;l/2 30 a, 2 3 0 b. 2 3 0 c 
#?»1BM'*iMl>T**. aKB«2 3 1a. 2 3 1 
b, 2 3 1 cfcfc, ^ti^tiJSJl^^^^OAWWfcjWB* 
»»*E^Ttt&S*U »JB«2 3 1 d, 2 3 1 e. 2 
- 3 1 f.«*n^ft»aA^;l/0.ffi»ffll»c3MB»»«*ffl 30 

d ,-v2;3- ; l e>'-Z-3 il.^M:aMB»»»J»i:-*^ SC*-£ a 
4y*7VX2*2 3 9 fc}fc*Wk:«#StiT^* 0 
&2 3 1 a, 231b, 231c. 231d. 231 
e, 23 1 fO«BBfe:«»ft»RWa[*«*U 

7-<W2 3 4 a, 2 3 4 b. 2 3 4 c, 2 3 4 d. 2 
3 4 e, 2 3 4 ftfa-r^yy?nt^o 
[0 12 0] U Y>MVT&m>Z 3 2 a. 2 3 2 b. 2 
3 2c«fnftlR, G. BO)6*$IItSO^ fil 40 
S?3ifi14:7w;l/*2 3 4 a. 2 3 4 d liffcO^SifiU 
234b. 234e te«l<7)#, 234c. 234f \Z W 

o^gig-rso (ico^^^^rsc ^T^nfno7^ h 

[0 12 1] Wc, ^*a^y*7UXA<Di§<&. » 
B*f 3 2 0£>^f h/Vl/7ttB2 3 2 at2 3 2 cW 
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dtt*feb^»iaL*^OT. ^ h^;l/78f 2 3 2 

c^SOTstirc}t«seT*s^6««^^;i/2 3 0 a 
fcttauaif^. raawcfta«tb-f ;i/>2 3 4 nawfe 

LfraSHLftWVC, 9-f h/^7812 3 2 at^i 
Snfc*li«ft'e*5<)^»S^*^2 3 0 clc&jtb 

[0 12 2] 5ti. 7^75 0. 3. U 

v i hy-tfr* 5 9ti*sns. 7yy5 o 

te, ^^;W\7^K7Vytfet), &L W<03JMfe 

^SnSRl«Jt«x KM»5 3<0RI*ffik:<fct>fi»U 

[0 12 3] flags 5fr5€>ftte^^n^y^^- 
.7 6. 7 7 fc¥ffi5^-7 8 *fi*^*>*fee»)W)» 

^F/^7gi2 3 2 a, 2 3 2 b. 2 3 2 clcAWt 
3o ^ W W:/*H 232a. 232b, 2 3 2 c 

saiftfrs^ix ^^p^7^yyxi,2 3 9fe^ 

iCAitSo 7^h/^78l2 3 2 a, 2 3 2 b, 2 

3 2 co«i/<m fnfnKiif^^i^tffl 
i/yxs 4 iccj; ox#y±i/±Kitfttt*M+. : : 

[0 1 2 4 l 

©A««fcatf*fflifcB5D)t*»w-r*aK8«2 3 1 a, 

231b, 231c, 231 d, 231e, 231 f^: 

■W^tlSo «'&^3SM»tE2 3 3 a, 2 3 3 b,- 2 3 3 
c, 2 3 3d, 2 3 3 e, 2 3 3 f £rg2gbT^5<OT 

[0 12 5] 3O£0ll/U;l/2 3 0 a, 2 30 

b, 2 3 0.c^nfnm Sgffl, tffl^LTffl^S 

;l/2 3 0 a, 2 30 b, 2 3 0 c <Do < £ fc 1 ft 

aWt*9 L<TSCtjWffSU\ 
[0 12 6] W±0*»OJBJBTtt. «a/<*;l/fcLT 
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CO 1 2 7] $^©7-< h/W7&m<DW&fi 

lSat'«5)bV cmiZ&Otf^Xfifitl 1, 1 2£ 

&£t,M±±T2ft©8;&£«feS&K^S^&?®TL 10 

[oi 2 8] arSJc, eno«»/<*;l/i 8 1 tSWfil 
8 2 £*pTttMHKfc£m!ft*ai 1 8 4 T*ft!i K> <£tt>? a 

m&fcwm 1 8 2«K»»6isr«3t*jH«bT»»S!ii 8 

4*BS(t;2-£3o zo 
[0 12 9] 

[0 13 0] £fc, ^S*S5(i93t35»^«R5nT^»c^*5 
5Tt, ><*Jl/©iiSJfc#*«JIWU nvh^XhOffi 

S'6K: v .v-<*:;Maa[»*«J&TrK i J i .'a'ci:"««T?**fc 

[0131] Sfts cov^r h/<;I/:736ffl**««5* 
B^ffl^S C i: fc J; *} W2> < iS5n V h h ©iB^Sr* 

[0 1 ]'*«HO?>f h'WTKBOffttB 

[02] *3MI1<D?4' h'WTMBOKSB 

[03] #^8©^ WW7£B©»rE0 40 

[04] *»B09-f h'WTttBOKSB 
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[05] #%BJ§©?&fi8^B<DST®0 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light valve 
device capable of generating a high quality OC effect, 
suppressing heat generation in a panel even when a 
substrate is thickened, equalizing characteristics of 
liquid crystals in pixels modulating red, green, blue light 
and enhancing display quality, and to improve contrast 
by using this light valve device. 

SOLUTION: This light valve device is constituted of the 
liquid crystal panel 1, a transparent plate 2 stuck to the 
emission side of this liquid crystal panel 1, heat radiation 
fins 3 provided on the side surfaces of this transparent 
plate 2, black paint 5 applied to the side surfaces of the 
transparent plate 2 and a reflection preventive film 6 
added to an effective area through which light 
contributing to, a display, on the emission surface of the ~ 
transparent plate 2 passes, and the heat caused by the- 
light absorbed by the black paint 5 is radiated by the 
heat radiation fins 3, and the temp, rise of the liquid 
crystal panel is suppressed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
l.This document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] Light valve equipment characterized by 
to have the light- absorption means established so 
that an effective optical path might be surrounded 
to the light valve layer which forms an optical 
image as change of the dispersion condition of 
light, the substrate which has the light 
transmission nature prepared at least in one side 
of said light valve layer, and the substrate which 
has this light transmission nature, and a 
heat-dissipation means radiate heat in the heat 
which this light absorption means produces. 
[Claim 2] The substrate which has light 
transmission nature is light valve equipment 
according to claim 1 characterized by setting main 
thickness to t, setting the overall diameter of the 
effective viewing area of n and a liquid crystal 
panel to d for a refractive index, and satisfying 
following condition t>=(d/4) (n2 l) 1/2. 
[Claim 3] The light-valve equipment characterized 
by to have the substrate of a pair with which the 
light valve layer which forms an optical image as 
change of the dispersion condition of light, and 
said light-valve layer are ****(ed), and at least one 
side has light- transmission nature, the 
transparence plate which combined with the 
substrate which has said light- transmission 
nature optically, the light-absorption means which 
were established so that an effective optical path 
may surround to this transparence plate, and a 
heat-dissipation means radiate heat in the heat 
which this light-absorption means produces. 
[Claim 4] The substrate of a pair is light valve 
equipment according to claim 3 characterized by 
for both sides having light transmission nature 
and making the both sides of the substrate of this 
pair combine a transparence plate optically. 
[Claim 5] A transparence plate is light valve 
equipment according to claim 3 or 4 characterized 
by forming the field of the optical outgoing 
radiation side more greatly than the effective 
viewing area of a light valve layer. 
[Claim 6] A transparence plate is light valve 
equipment according to claim 3 to 5 which sets to t 
distance to the field which touches a light valve 
layer from an optical outgoing radiation side, sets 
the overall diameter of the effective viewing area 
of n and a liquid crystal panel to d for a refractive 



index, and is characterized by satisfying following 
condition t>=(d/4) (n2-l) 1/2. 

[Claim 7] A transparence plate is light valve 
equipment according to claim 3 to 6 characterized 
by the field of an optical outgoing radiation side 
being 1.1 or more times of the effective viewing 
area of a light valve layer. 

[Claim 8] A transparence plate is light valve 
equipment according to claim 3 to 7 characterized 
by forming smaller than the field of the optical 
outgoing radiation side of a transparence plate the 
field of the plane of union optically combined to 
the substrate which has light transmission nature 
more greatly than the effective viewing area of a 
light valve layer. 

[Claim 9] A transparence plate is light valve 
equipment according to claim 3 to 8 characterized 
by pasting the substrate which is formed by the 
transparent plastic and has light transmission 
nature with light hardening mold resin. 
[Claim 10] A heat dissipation means is light valve 
equipment according to claim 1 to 9 characterized 
by consisting of two or more radiation fins. 
[Claim 11] Alieat dissipation means is light valve 
equipment according to claim 1 to 9 characterized 
by being the well-closed container with which it 
filled up with the liquid. 

[Claim 12] Light valve equipment according to 
claim 11 characterized by preparing two or more 
radiation fins in a well-closed container. 
[Claim 13] A well-closed container is light valve 
equipment according to claim 11 or 12 
characterized by providing a liquid inlet and a 
liquid outlet, pouring in a liquid from said liquid 
inlet, discharging a liquid from said liquid outlet, 
and circulating the liquid in a well-closed 
container: ~ _ — 
[Cliaim • 14] ; The light- valve : equipment 
characterized by to have the transparence 
container with which it combined with the 
substrate of a pair with which the light valve 
layer which forms an optical image as change of 
the dispersion condition of light, and said 
light valve layer are ****(ed), and at least one side 
has light- transmission nature, and the substrate 
which has said light-transmission nature optically, 
and it filled up with the liquid, and the 
light-absorption means established so that an 
effective optical path might be surrounded in this 
transparence container. 

[Claim 15] A transparence container is light valve 
equipment according to claim 14 which sets to t 
distance to the field which touches a light valve 
layer from an optical outgoing radiation side, sets 
the overall diameter of the effective viewing area 
of n and a liquid crystal panel to d for a refractive 
index, and is characterized by satisfying following 
condition t>=(d/4) (n2 l) 1/2. 
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[Claim 16] The side face by the side of the liquid 
crystal panel of a transparence container is light 
valve equipment according to claim 14 or 15 
characterized by being the same as that of one 
substrate of a liquid crystal panel. 
[Claim 17] Light valve equipment according to 
claim 14 to 16 characterized by forming a heat 
dissipation means in the part along which an 
effective light in a transparence container does not 
pass. 

[Claim 18] A heat dissipation means is light valve 
equipment according to claim 17 characterized by 
consisting of two or more radiation fins. 
[Claim 19] Light valve equipment according to 
claim 1 to 18 characterized by forming an 
acid-resisting means in an optical outgoing 
radiation side. 

[Claim 20] Light valve equipment according to 
claim 1 to 19 characterized by forming a light 
absorption means in the front face of a heat 
dissipation means. 

[Claim 21] Light valve equipment according to 
claim 1 to 20 characterized by establishing a light 
absorption means between the substrates and the 
heat dissipation means of having light 
transmission nature. 

[Claim 22] Light valve equipment according to 
claim 1 to 21 characterized by forming a colour 
selection means in an optical outgoing radiation 
side. 

[Claim 23] Light valve equipment according to 
claim 1 to 22 characterized by having the 
adjustment device which is made to move a light 
valve layer with a substrate, and justifies a light 
valve layer. 

[Claim 24] Two or more light valve equipments 
according to claim 22, an optical generating means, 
and a color separation meahs to divide into a 
predetermined wavelength band the light which 
said optical generating means generated, A color 
composition means to compound the light 
modulated with said light valve equipment, and 
the projection means which carries out expansion 
projection of the image of said light valve 
equipment are provided. The colour selection 
means formed in said light valve equipment is a 
liquid crystal projection arrangement 
characterized by penetrating the color component 
which the light valve equipment modulates, and 
reflecting other color components. 
[Claim 25] A colour selection means is a liquid 
crystal projection arrangement according to claim 
24 characterized by penetrating the color 
component which light valve equipment 
modulates, and absorbing other color components. 
[Claim 26] Two or more light valve equipments 
according to claim 22, an optical generating means, 
and a color separation means to divide into a 



predetermined wavelength band the light which 
said optical generating means generated, The 
dichroic prism which compounds the light 
modulated with said macromolecule distribution 
liquid crystal panel, The liquid crystal projection 
device characterized by providing a light 
absorption means to absorb unnecessary light to 
this dichroic prism, a heat dissipation means to 
radiate heat in the heat which this light 
absorption means generates, and the projection 
means that carries out expansion projection of the 
image of said macromolecule distribution liquid 
crystal panel. 

[Claim 27] Two or more light valve equipments 
according to claim 11 to 14, An optical generating 
means and a color separation means to divide into 
a predetermined wavelength band the light which 
said optical generating means generated, The 
liquid crystal projection arrangement 
characterized by being common in the 
transparence container or well-closed container 
with which a color composition means to 
compound the light modulated with said light 
valve equipment, and the projection means which 
carries out expansion projection of the image of 
said light valve equipment were provided, and the 
liquid was filled up with two or more light valve 
equipments. 

[Claim 28] The liquid crystal projection 
arrangement characterized by being common in 
the transparence container or well-closed 
container with which it filled up with the liquid 
arranged at the optical incidence and outgoing 
radiation side in light valve equipment according 
to claim 11 to 14. 

[Claim 29]- The* manufacture approach. of the light = ■ > : .; 
valve equipment characterize by to irradiate light , 
to stiffen the light hardening mold adhesives with 
which the fusion side of the light transmission 
nature substrate and transparence plastic sheet 
which be formed at least in one side of the light 
valve layer which form an optical image as change 
of the dispersion condition of light be filled up 
from a transparence plastic sheet side , and to 
combine optically said light transmission nature 
substrate and said transparence plastic sheet . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to 
the liquid crystal projection arrangement which 
carries out expansion projection of the light valve 
equipment using the giant- molecule distribution 
liquid crystal panel which forms an optical image 
as change of a light- scattering condition, the 
manufacture approach of this light valve 
equipment, and the image displayed on this liquid 
crystal panel on a screen. 
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[0002] 

[Description of the Prior Art] In recent years, the 
home theater, the presentation, and the big screen 
display have been attracting attention suddenly. 
The liquid crystal projector which the projection 
arrangement using a light valve carries out 
expansion projection of the display image of a 
small liquid crystal panel with a projection lens 
etc. recently from before although many methods 
have been proposed, and obtains the display 
image of a big screen is commercialized. 
[0003] A liquid crystal panel displays by mainly 
changing the optical property electrically, and 
there are many classes of the principles of 
operation. 

[0004] First, there is a twist nematic (henceforth 
"TN") liquid crystal panel using the phenomenon 
in which the optical activity of liquid crystal 
changes with electric fields, and this is used for 
the liquid crystal projection arrangement by 
which current commercialization is carried out. 
However, TN liquid crystal panel had the problem 
that efficiency for light utilization was low, 
required [ a polarizing plate ] therefore in the 
incidence and outgoing radiation side for the 
modulation of light. 

[0005] Next, there is an approach using a 
scattering phenomenon as an approach of 
controlling light, without using a polarizing plate. 
As a liquid crystal panel which forms an optical 
image by change of a light- scattering condition, a 
phase change (PC), dynamic scattering (DSM), 
macromolecule distribution liquid crystal, etc. are 
raised. Also in these, the macromolecule 
distribution liquid crystal panel as shown in 
^ JP,3-52843,-B - -etcr from> ~ the -hope- .for.-* the 
improvement in brightness is studied briskly in 
recent years. - - ~ - 

[0006] Hereafter, macromolecule distribution 
liquid crystal is explained. Macromolecule 
distribution liquid crystal is roughly divided into 
two types by the distributed condition of liquid 
crystal and a macromolecule. One is a type which 
water drop -like liquid crystal is distributing in a 
macromolecule. Liquid crystal exists in the 
discontinuous condition in a macromolecule. 
Henceforth, such liquid crystal is called PDLC. 
Another is a type which takes structure which 
spread the network of a macromolecule around the 
liquid crystal layer. It becomes the appearance 
which included liquid crystal in sponge exactly. 
Liquid crystal does not become water drop -like, 
but exists in continuation. Henceforth, such liquid 
crystal is called PNLC. In order to display an 
image with said two kinds of liquid crystal panels, 
it carries out by controlling dispersion and 
transparency of light. Especially by this invention, 
if these two are classified, it does not think. 



Therefore, after this, PDLC is mentioned as an 
example and explained. 

[0007] Although it will not interfere as a polymer 
matrix in the macromolecule distribution liquid 
crystal layer used as the liquid crystal layer of a 
such distributed type liquid crystal display 
component even if it is thermoplastics or 
thermosetting resin if fundamentally transparent, 
the resin of an ultraviolet curing mold is the 
simplest and, generally the engine performance is 
also used well in many cases. It is because the 
manufacture approach of the conventional TN 
mode liquid crystal panel can apply as it is as the 
reason. 

[0008] First, the manufacture approach of the 
conventional liquid crystal panel forms the 
predetermined electrode pattern in the substrate 
of two upper and lower sides beforehand, and it 
piles up two substrates so that these electrodes 
may counter. Under the present circumstances, 
the spacer to which the particle size of 
predetermined magnitude was equal is put 
between substrates, and two substrates are made 
to fix by the sealant of an epoxy resin in the 
condition of having enabled it to hold the gap of 
two substrates. Next, liquid crystal is poured in 
into the empty eel obtained by doing in this way, 
and many manufacture approaches of irradiating 
ultraviolet rays and hardening them are used. 
[0009] 

[Problem(s) to be Solved by the Invention] 
However, ** with the problem that the light which 
reflects by the interface of glass and air among the 
scattered light, and returns to a liquid crystal 
layer again in the conventional macromolecule 
- distribution liquid cry stal panel reduces contrast.- 
The technique of raising contrast (henceforth the 
'•optical coupling (OC) effectiveness") is proposed 
by combining a transparence plate optically so 
that thickness of a glass substrate may be carried 
out more than a certain thickness or it may 
become there more than a certain thickness, as 
shown in JP,5 341269,A. 

[0010] However, the light reflected in the part 
along which an effective light of a thick glass 
substrate does not pass by the above-mentioned 
technique, for example, a side face etc., by the 
interface of a substrate and air carries out 
incidence, and the most will become unnecessary 
light and will carry out outgoing radiation from 
light valve equipment. For this reason, in the 
projection arrangement using this, this 
unnecessary light turns into the stray light, and 
there is a problem of reducing display contrast. 
[0011] In order to solve this problem, a light 
absorption layer is prepared in the side face of a 
thick glass substrate, if you are going to make it 
absorb the light reflected by the substrate and the 
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air interface, shortly, the absorbed light will 
change to heat and the temperature rise of a panel 
will become a problem. If the temperature of a 
panel rises, a dispersion property will worsen and 
contrast will fall. Moreover, if it continues driving 
with temperature high for a long time, the 
dependability of a liquid crystal panel will get very 
bad. 

[0012] Furthermore, the dispersion property of a 
macromolecule distribution liquid crystal panel 
has a large wavelength dependency, and the 
dispersion property of the red light which is 
especially long wavelength is inferior compared 
with it of green and blue glow. Therefore, it hias a 
color filter and only red has the problem that 
contrast worsens, in the liquid crystal panel which 
modulates red, green, and blue glow for every 
pixel. 

[0013] This invention aims at it being made in 
view of the above-mentioned trouble, and 
producing the high-definition OC effectiveness, 
controlling generation of heat of a panel, even 
when a substrate is thickened, offering the 
light-valve equipment which can make equal the 
property of the liquid crystal in the pixel which 
mqdulates red, green, and blue glow, and can raise 
display grace, and offering further the 
liquid-crystal projection arrangement which can 
aim at improvement in contrast using this 
light valve equipment. 
[0014] 

[Means for Solving the Problem] In order to attain 
the above-mentioned purpose, invention claim 1 or 
given in three The light valve layer which forms 
an optical image as change of the dispersion 
conditiori^--ef- : -*--lightF.^ and • -the* substrate; ^or— 
"transparence plate which has the . light " 
transmission nature prepared at least in one side 
of said light valve layer, The configuration 
equipped with the light absorption means 
established so that an effective optical path might 
be surrounded to the substrate, or transparence 
plate which has this light transmission nature, 
and a heat dissipation means to radiate heat in 
the heat which this light absorption means 
produces is taken. 

[0015] aiming at improvement in contrast, since 
the light which reflects by the substrate and the 
air interface among the scattered light in a 
macromolecule distribution liquid crystal panel, 
and returns to a liquid crystal layer again by such 
configuration is absorbable -- things are made. 
Moreover, since heat can be radiated with a heat 
dissipation means even if the absorbed light 
changes to heat, the temperature rise of a panel 
can be controlled, a black display can always be 
kept good, and a high -definition image can be 
displayed. 



[0016] Moreover, the substrate or transparence 
plate with which invention according to claim 2 
has light transmission nature in claim 1 or light 
valve equipment given in three takes the 
configuration with which main thickness is set to t, 
it sets the overall diameter of the effective viewing 
area of n and a liquid crystal panel to d for a 
refractive index, and it is satisfied of following 
condition t>=(d/4) (n2-l) 1/2. 

[0017] By such configuration, since it can be made 
to arrive at the side face of a substrate before the 
light which carried out total reflection by the 
interface of the substrate and air which have light 
transmission nature reaches to liquid crystal 
again, the light which returns to a liquid crystal 
layer again can be absorbed, and improvement in 
contrast can be aimed at. 

[0018] Moreover, in light valve equipment 
according to claim 3, both sides have light 
transmission nature and, as for invention 
according to claim 4, take the configuration with 
which the both sides of the substrate of this pair 
were made to combine a transparence plate 
optically, as for the substrate of a pair. 
[0019] Since the fight reflected by the interface of 
a substrate and air can be absorbed by such 
configuration even when the light which carried 
out incidence to the liquid crystal panel is not only 
scattered about in the direction of outgoing 
radiation, but is scattered about in the direction of 
incidence, improvement in a maximum of twice as 
many contrast as this can be aimed at. 
[0020] Moreover, in invention according to claim 5, 
in light valve equipment according to claim 3 or 4, 
a transparence plate takes the configuration in 
which the field*, of -the optical : outgoing radiation ^» 
side is larger than the effective viewing area of a 

light valve layer, and it- was fo* medv- 

[0021] Since it can prevent that the light of the 
circumference part of a liquid crystal panel is 
kicked on the side face of a transparence plate by 
such configuration, and the display of a panel 
periphery becomes dark, an image can be 
displayed good. 

[0022] Moreover, in light valve equipment 
according to claim 3 to 8, a transparence plate is 
formed by the transparent plastic and invention 
according to claim 9 takes the configuration 
pasted up on the substrate which has light 
transmission nature with light hardening mold 
resin. 

[0023] By such configuration, without causing 
degradation of liquid crystal, adhesion with a 
transparence plate and a substrate can be 
performed easily, and lightweightization of 
equipment can be attained. 

[0024] Moreover, invention according to claim 11 
takes the configuration whose heat dissipation 
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means is the well-closed container with which it 
filled up with the liquid in light valve equipment 
according to claim 1 to 9. 

[0025] By such configuration, since a liquid 
absorbs heat, generation of heat by the light 
absorption means can be controlled more 
effectively. 

[0026] Moreover, in light valve equipment 
according to claim 11 or 12, a well-closed container 
possesses a liquid inlet and a liquid outlet, 
invention according to claim 13 pours in a liquid 
from said liquid inlet, and a liquid is discharged 
from said liquid outlet and it takes the 
configuration which circulates the liquid in a 
well-closed container. 

[0027] By such configuration, a liquid circulates 
through the inside of a container, and since the 
heat which a light absorption means generates is 
absorbed, heat can be radiated more effectively. 
[0028] Moreover, invention according to claim 16 
takes the configuration as one substrate of a liquid 
crystal panel with the same side face by the side of 
the liquid crystal panel of a transparence 
container in light valve equipment according to 
claim 14 or 15. 

[0029] By such configuration, since the liquid in a 
transparence container is in contact with the 
direct liquid crystal panel, heat can be radiated 
very efficiently. 

[0030] Moreover, invention according to claim 22 
takes the configuration which formed the colour 
selection means in the optical outgoing radiation 
side in light valve equipment according to claim 1 
to 21. 

[0031] Since the wavelength of the light to 
• penetrate - is- controllable- by*> such- configuration, ~ 
according to the use gestalt of this equipment, the 
wavelength of light can be adjusted appropriately. 
[0032] Moreover, invention according to claim 23 
takes the configuration equipped with the 
adjustment device which is made to move a light 
valve layer with a substrate, and justifies a light 
valve layer in light valve equipment according to 
claim 1 to 22. 

[0033] Even when the transparence plate and the 
liquid crystal panel have pasted up firmly by such 
configuration, the convergence of light valve 
equipment can be adjusted. 

[0034] Invention according to claim 24 Moreover, 
two or more light valve equipments according to 
claim 22, An optical generating means and a color 
separation means to divide into a predetermined 
wavelength band the light which said optical 
generating means generated, Providing a color 
composition means to compound the light 
modulated with said light valve equipment, and 
the projection means which carries out expansion 
projection of the image of said light valve 



equipment, the colour selection means formed in 
said light valve equipment penetrates the color 
component which the light valve equipment 
modulates, and takes the configuration which 
reflects other color components. 
[0035] It can prevent the unnecessary scattered 
light reflecting inside a direct or liquid crystal 
projection device, entering into other light valve 
equipments, and being again scattered about by 
such configuration, among the light scattered 
about with light valve equipment. 
[0036] Invention according to claim 27 Moreover, 
two or more light valve equipments according to 
claim 11 to 13, An optical generating means and a 
color separation means to divide into a 
predetermined wavelength band the light which 
said optical generating means generated, A color 
composition means to compound the light 
modulated with said light valve equipment, and 
the projection means which carries out expansion 
projection of the image of said light valve 
equipment are provided, and the configuration 
which is common in the transparence container or 
well-closed container with which the liquid was 
filled up with two or more light valve equipments 
is taken. 

[0037] By such configuration, since many liquids 
can be circulated, the temperature rise of a liquid 
crystal panel can be controlled more effectively. 
[0038] 

[Embodiment of the Invention] The gestalt of 
operation of this invention is explained referring 
to a drawing. 

[0039] (Gestalt 1 of operation) The gestalt 1 of 
operation of this invention is shown in drawing 1 
and drawing~2 ^. Drawing 4 iscthe per spectiv&iview- 
of the light valve equipment of this invention, and 

drawing 2 is the sectional vie w: 

[0040] The liquid crystal panel 1 is ****(ing) the 
macromolecule distribution liquid crystal layer 13 
between two transparent substrates 11 and 12. 
The counterelectrode 16 and the pixel electrode 17 
are installed in the liquid crystal layer side of 
substrates 11 and 12 as a transparent electrode, 
respectively. The counterelectrode 16 and the pixel 
electrode 17 use the alloy of the indium oxide 
called the ITO film and tin oxide, a 
counterelectrode 16 is formed in whole surface 
solid, and the pixel electrode 17 is formed in the 
shape of a matrix. Near each pixel electrode 17, 
TFT18 is formed as a switching element. It 
connects with the gate signal line which is not 
illustrated, each TFT18 is connected with the 
source signal line which is not illustrated in the 
signal supply circuit and the scanning circuit, 
respectively, and a signal level is supplied to each 
pixel. Since the macromolecule distribution liquid 
crystal 13 will scatter incident light when incident 
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light is made to go straight on and electric field 
are not impressed if sufficient electric field are 
impressed, the liquid crystal layer of each pixel 
can control a light- scattering condition by applied 
voltage. 

[0041] The transparence plate 2 is combined with 
the outgoing radiation side of a liquid crystal 
panel 1 through the transparence adhesives 4. 
The black coating 5 is applied to the side face of 
the transparence plate 2, and the antireflection 
film 6 is formed in the service area along which 
the light which contributes to the display of the 
outgoing radiation side of the transparence plate 2 
passes. A substrate 12 is a glass plate with a 
thickness of 1mm, the transparence plate 2 is a 
glass plate with a thickness of 20mm, and each 
refractive index is 1.52. The effective viewing area 
of a panel is 3 inches of diagonal length. The 
transparence adhesives 4 are transparence 
silicone resin KE1051 by ShinEtsu Chemical Co., 
Ltd., thickness is 1mm or less and a refractive 
index is 1.40. If it is supplied with two kinds of 
liquids, and 2 liquid is mixed, and this is 
room -temperature- left or is heated, it will be 
hardened to gel by the addition polymerization 
reaction. The radiation fin 3 is stuck on the 
methods of four so that it may stick to the black 
coating 5 furthermore formed in the side face of 
this transparence plate 2. It can prevent that the 
beam of light which carries out total reflection of 
t>=(d/4) (n2 l) 1/2 according to the outgoing 
radiation side of the transparence plate 2 and the 
interface of air among the scattered lights as 
diagonal length d of the effective viewing area of a 
panel because it is satisfied returns thickness t of 
• this transparence plate -2 • to»a liquid crystal' -layer r 
~ again. That is, when, a transparence plate • has 
sufficient thickness, before the- scattered light 
which carried out total reflection reaches a liquid 
crystal layer, it will reach the side face of a 
transparence plate and will be absorbed by the 
black coating 5. The beam of light furthermore 
absorbed changes to heat, conducts a radiation fin 
3, and radiates heat in air. 

[0042] In order to heighten the heat dissipation 
effectiveness, as shown in drawing 1 and drawing 
2 , as for a radiation fin 3, what formed from two 
or more HIDA and enlarged surface area with air 
is desirable. Moreover, although not illustrated, if 
it cuts to HIDA which constitutes a radiation fin 
and a lifting, a projection, a slot, etc. are prepared, 
the heat dissipation effectiveness can be 
heightened more. 

[0043] Moreover, in order to heighten the heat 
dissipation effectiveness, as for a radiation fin, it 
is desirable metals with high thermal conductivity 
and to especially form with ingredients, such as 
aluminum, copper, and brass. 



[0044] Even if thickness t of the transparence 
plate 2 does not necessarily satisfy t>=(d/4) (n2-l) 
1/2, it is effective in preventing return light. 
Moreover, the more thickness t is thick, 
effectiveness becomes large and, the more is 
mostly saturated with t>=(d/4) (n2l) 1/2. 
[0045] Although the transparence adhesives 4 
were used for the substrate 12 and the 
transparence plate 2 was optically combined with 
it in order to obtain predetermined thickness, the 
substrate itself seems moreover, to be satisfied 
with this invention of predetermined thickness. 
Moreover, holding the same effectiveness as this, 
in order to make thickness of a transparence plate 
thin, an outgoing radiation side may be made into 
a concave surface. 

[0046] In order to prevent contest a phot of TFT, a 
protection-from-light layer may be prepared on 
TFT18. Although a protection-from-light layer 
mixes carbon with acrylic resin, metal, such as 
chromium, may be allotted through an insulating 
layer. However, this may be prepared in order to 
prevent contest a phot of TFT, when a powerful 
beam of light which is used as a light valve of a 
projection indicating equipment carries out 
incidence, and there may be. [ no ] 
[0047] As a liquid crystal ingredient used for the 
liquid crystal panel of this invention, a nematic 
liquid crystal, a smectic liquid crystal, and 
cholesteric liquid crystal may be desirable, and 
you may be the mixture also containing matter 
other than a single, or two or more kinds of liquid 
crystallinity compounds and liquid crystallinity 
compounds. In addition, the nematic liquid crystal 
of the comparatively large cyano biphenyl system 
of the- difference of an: extraordinary- index ne and * 
the, Tsunemitsu refractive index no is the most 
desirable among the -liquid crystal ingredients 
described previously. A polymer transparent as a 
macromolecule matrix material is desirable, and 
as a polymer, although you may be any of 
thermoplastics, thermosetting resin, and a 
photo-setting resin, it is more desirable than 
points, such as an ease of a production process, 
and separation with a liquid crystal phase, to use 
ultraviolet curing type resin. The acrylic monomer 
which ultraviolet-rays hardenability acrylic resin 
is illustrated as a concrete example, and carries 
out polymerization hardening especially by UV 
irradiation, and the thing containing acrylic 
oligomer are desirable. 

[0048] As such a giant- molecule formation 
monomer, 2-ethylhexyl acrylate, 2-hydroxyethyl 
acrylate, a neopentyl glycol door chestnut rate, a 
hexandiol JIAKU lied, diethylene glycol diacrylate, 
tripropylene glycol diacrylate, polyethylene-glycol 
diacrylate, trimethylolpropane triacrylate, 
pentaerythritol acrylate, etc. are **. 
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[0049] As oligomer or a prepolymer, polyester 
acrylate, epoxy acrylate, polyurethane acrylate, 
etc. are mentioned. 

[0050] A polymerization initiator may be used in 
order to perform a polymerization promptly. 
Moreover, as this example 2-hydroxy 
2-methyM -phenyl propane- ION ("DAROKYUA 
1173" by Merck Co.), l(4isopropyl 
phenyl)-2 hydroxy-isobutane-l-ON ("DAROKYUA 
1116" by Merck Co.), 1BIDOROKISHI cyclohexyl 
phenyl ketone (the "IRUGA cure 184" by the tiba 
guy key company), benzyl methyl ketal (the 
"IRUGA cure 651" by CibaGeigy), etc. are hung 
up. In addition, a chain transfer agent, a 
photosensitizer, a color, a cross linking agent, etc. 
can be suitably used together as an arbitration 
component. 

[0051] Although the rate of the liquid crystal 
ingredient in a macromolecule distribution liquid 
crystal layer is not specified here,, 20% - about 90% 
of generally it is good, and preferably [ 50% - about 
85% of ] good. There are few amounts of a liquid 
crystal drop that it is 20% or less, and the 
effectiveness of dispersion is scarce. Moreover, the 
inclination a macromolecule and liquid crystal 
carry out [ an inclination ] phase separation to 
vertical two-layer one when it comes to 90% or less 
becomes strong, the rate of an interface becomes 
small, and a dispersion property falls. The 
structure of a macromolecule distribution liquid 
crystal layer changes with a liquid crystal molar 
fraction, and generally, at 60% or less, it exists as 
the shape of independent drop let, and if a liquid 
crystal drop becomes 60% or more, it will serve as 
a macromolecule and a continuation layer in 
which liquid crystal became intricate'-mutually.- 
[0052] The thickness of the liquid crystal layer 13 
has the desirable range of 5-25 micrometers. If 
thickness is thin, a dispersion property is bad, 
contrast cannot be taken, but if conversely thick, it 
must stop having to perform a high-voltage drive, 
and a drive IC design etc. will become difficult. 
[0053] In addition, if the refractive index of a 
substrate is set to n, the critical angle of the total 
reflection acquired from the refractive index of a 
substrate and air will be given as follows. 
thetaOT=Sin-l (l/n) 

All the scattered lights by which outgoing 
radiation is carried out at a bigger include angle 
than this include angle are again reached and 
scattered on a macromolecule distribution liquid 
crystal layer. What is necessary is just to give the 
thickness of a substrate with which the light 
which carried out total reflection by said critical 
angle does not reach a liquid crystal layer again. It 
will be given as follows, if thickness of a substrate 
is made into the distance r of t and an effective 
viewing area. 



r=2t*tantheta0 -- if there is such thickness, the 
beam of light which carried out total reflection by 
the interface will arrive at the side face of a 
substrate, before reaching to a liquid crystal layer 
again. Then, a light absorption layer is formed in 
the side face of a substrate, and this light is 
absorbed as much as possible. Although the light 
which returns to a liquid crystal layer almost 
again is lost if it does in this way, shortly, this 
absorbed light changes to heat and causes the 
temperature rise of a panel. If a macromolecule 
distribution liquid crystal panel has the 
inclination for a dispersion property to worsen if 
temperature becomes high and does so, a black 
display will worsen and contrast will fall. 
[0054] Then, since according to this invention the 
temperature rise of a liquid crystal panel is 
controlled and a high-definition black display can 
be maintained, bright moreover, the sharp image 
of high contrast can be displayed. Moreover, if this 
light valve equipment is used for a projection 
arrangement, the bright good image of contrast 
can be obtained. 

[0055] (Gestalt 2 of operation) Next, the gestalt 2 
of operation of this invention is shown in drawing 

3 . Drawing 3 is the sectional view of the light 
valve equipment of this invention. In drawing 3 , 
the configuration which the transparence plate 2 
has pasted up on the outgoing radiation side 
substrate of a liquid crystal panel 1 through the 
transparence adhesives 4 is the same as that of 
the gestalt 1 of operation. However, the black 
coating 35 formed in the side face of the 
transparence plate 2 with the gestalt 1 of 
operation is formed in the inside of a heat sink 33, 
i.e/i-the^side-face-of the* heat* sink -which touches 
the.transparence plate 2, with the gestalt 2 of this* 
operation/ Thus/ by forming, if adhesion with the 
transparence plate 2 and a heat sink 33 is 
transparent, it will be satisfactory, the light 
absorbed in the black coatings 35 can change to 
heat, this heat can be more efficiently told to a 
heat sink 33, and the effectiveness of cooling 
increases more. 

[0056] (Gestalt 3 of operation) Next, the gestalt 3 
of operation of this invention is shown in drawing 

4 . Drawing 4 is the sectional view of the light 
valve equipment of this invention. In drawing 4 , 
the configuration which the transparence plate 42 
has pasted up on the outgoing radiation side 
substrate of a liquid crystal panel 1 through the 
transparence adhesives 4 is the same as that of 
the gestalt 1 of operation. However, the 
transparence plate 42 is processed so that it may 
consist of ingredients, such as the easy 
transparent plastic of processing, for example, an 
acrylic, and a polycarbonate, and a part of this 
transparence plate 42 may serve as HIDA of a 
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radiation fin. Furthermore, the black coating 45 is 
applied to the front face of the part along which an 
effective light in connection with the display of 
this transparence plate 42 does not pass, 
especially the radiator which HIDA-like 
irregularity attached. Although the light absorbed 
in this part changes to heat, since the 
above-mentioned configuration is taken, heat is 
radiated promptly. Therefore, according to the 
gestalt 3 of operation, since a transparence plate 
and a heat sink can be formed in one, a cost cut 
can be aimed at. 

[0057] (Gestalt 4 of operation) Next, the gestalt 4 
of operation of this invention is shown in drawing 
5 . Drawing 5 is the sectional view of the liquid 
crystal projection arrangement of this invention. 
In drawing 5 , the liquid crystal projection 
arrangement of this invention consists of the fight 
valve equipment 52 shown with the gestalten 1, 2, 
and 3 of operation of this invention, the light 
source 55, a projection lens 54, and a screen 56. . 
[0058] The light source 55 consists of a lamp 50 
and a concave mirror 53. It is condensed by the 
concave mirror 53 and a directive comparatively 
narrow light carries out outgoing radiation of the 
light which came out of the lamp 50. The field lens 
58 makes the light which passes the periphery of 
the viewing area of the liquid crystal panel 51 of 
light valve equipment 52 refracted inside, carries 
out incidence to the pupil of the projection lens 54, 
and it is used in order to make it the periphery of a 
projection image not become dark. 
[0059] According to a video signal, an optical 
image is formed in a liquid crystal panel 51 as 
change of a dispersion condition. The projection 
• lens -54 : — incorporates- the^lightp-contained^in^ a 
certain solid angle among the fight which carries 
out outgoing- radiation from each pixel. If- the 
dispersion condition of the outgoing radiation fight 
from each pixel changes, since the quantity of 
light contained in the solid angle will change, the 
optical image formed as change of a dispersion 
condition on the liquid crystal panel 51 is changed 
into change of an illuminance on a screen 56. In 
this way, expansion projection of the optical image 
formed in the liquid crystal panel 51 is carried out 
on a screen 56 with the projection lens 54. When a 
liquid crystal panel 51 is a liquid crystal panel 
with a color filter, RGB of contrast is high and 
good color display is obtained. 
[0060] Since the transparence plate 2 with which 
the HIDA-like radiation fin 3 was formed is 
optically combined with the liquid crystal panel 51, 
return light can be prevented and, as for the liquid 
crystal projection arrangement of this invention, 
the display with good contrast is obtained. 
Moreover, since return light and the becoming 
unnecessary light are absorbed by the black 



coating 5, generating of the stray fight inside the 
set of a projection arrangement is suppressed, 
contrast not only becomes good, but a ghost, a 
color blot, etc. are lost and display grace improves. 
Furthermore, even if the unnecessary fight 
absorbed with the transparence plate 2 changes to 
heat, as the gestalt 3 of operation explained from 
the gestalt 1 of operation, heat can be radiated 
easily. 

[0061] Furthermore, the effectiveness of cooling 
can be further heightened by stationing a fan etc. 
to equipment and carrying out air cooling to it 
compulsorily. It is required to control so that a 
wind hits the radiation fin 3 of the transparence 
plate 2 in that case. In the liquid crystal projection 
arrangement of this invention, the temperature 
rise of a liquid crystal panel is suppressed and the 
dependability of a liquid crystal panel improves. 
[0062] (Gestalt 5 of operation) Next, the gestalt 5 
of operation of this invention is shown in drawing 
£ . Drawing 6 is the sectional view of the light 
valve equipment of this invention. In drawing 6 , 
the configuration which the transparence plate 62 
has pasted up on the outgoing radiation side 
substrate of a liquid crystal panel 1 through the 
transparence adhesives 4 is the same as that of 
the gestalt 1 of operation. With the gestalt of this 
operation, the transparence plate 66 is further 
pasted up also on an incidence side substrate 
through the transparence adhesives 4. 
[0063] The scattered fight has forward scattering 
and a backscattering. although the beams of fight 
which carried out incidence to the liquid crystal 
panel are mainly scattered about in the direction 
of outgoing radiation (forward scattering) a part 
- it is^-scattered aboutv also* in- the- direction- of 
incidence (backscattering). The more ; the 
dispersion engine* performance -of a liquid crystal 
layer becomes high, the rate of forward scattering 
and a backscattering approaches and, the more it 
becomes impossible to disregard a backscattering. 
So, in this invention, the transparence plate 66 is 
optically combined also with the substrate by the 
side of incidence, and the return light in the 
substrate interface of a back scattered light is 
prevented. Furthermore, the incidence side heat 
sink 67 is formed for the outgoing radiation side 
heat sink 63 in each side face at the incidence side 
transparence plate 66, and the cooling effect is 
raised to the outgoing radiation side transparence 
plate 62. By combining a transparence plate with 
close outgoing radiation both sides optically, the 
improvement effectiveness in contrast of being a 
maximum of twice many as this is acquired. 
[0064] In addition, although it described that a 
transparence plate was formed in close outgoing 
radiation both sides with the configuration of the 
gestalt 1 of operation in this invention, it is also 
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possible to, apply the configuration of the gestalt 2 
of operation and the gestalt 3 of operation, of 
course, and to arrange a transparence plate on 
close outgoing radiation both sides. 
[0065] (Gestalt 6 of operation) Next, the gestalt 6 
of operation of this invention is shown in drawing 
1 . Drawing 7 is the sectional view of the liquid 
crystal projection arrangement of this invention. 
drawing 7 setting - 72a, 72b, and 72c - for a 
projection lens, and 70a, 70b and 70c, a dichroic 
mirror, and 75 and 78 are [ light valve equipment 
and 55 / the light source and 54 / a liquid crystal 
panel and 71a, 71b, 71c, 71d, 71e, and 71f of a 
transparence plate, and 74, 76, 77 and 79 ] 
flat-surface mirrors. 

[0066] The liquid crystal panels 70a, 70b, and 70c 
of the light valve equipments 72a, 72b, and 72c 
are macromolecule distribution liquid crystal 
panels. Transparence adhesives are used for the 
transparence plates 71a, 71b, and 71c, they are 
combined with the incidence side of a liquid 
crystal panel, respectively, and the transparence 
plates 71d, 71e, and 71f use transparence 
adhesives, and are combined with the outgoing 
radiation side of a liquid crystal panel, 
respectively A black coating is applied to a 
transparence plates [ 71a, 71b, 71c, 71d 71e, and 
71f ] side face, and radiation fins 73a, 73b, 73c, 
73d, 73e, and 73f are stuck on it. Each light valve 
equipment is the same as that of what was shown 
in drawing 6 . It transposes to which configuration 
shown in the gestalten 1*3 of operation, and the 
gestalt 5 of operation, and this light valve 
equipment can be used for it. 

[0067] The light source 55 consists of a lamp 50, a 
concave -mirror 53,- and-a U^R-cut-offr filter-59. A- 
lamp. 50 is a metal halide lamp and carries out 
outgoing radiation of the - light containing red, 
green, and a blue color component in three 
primary colors. A concave mirror 53 is glass and 
vapor-deposits the multilayers which the light is 
reflected [ multilayers ] in a reflector and make 
infrared light penetrate. A cut-off filter 59 
vapor-deposits the multilayers which penetrate 
the light and reflect infrared light and ultraviolet 
radiation on a glass substrate. Reflecting the light 
contained in synchrotron orbital radiation from a 
lamp 50 according to the reflector of a concave 
mirror 53, the reflected light turns into a light 
near in parallel. From a concave mirror 53, 
infrared light and ultraviolet radiation are 
removed by the filter 59, and the reflected light 
which carries out outgoing radiation carries out 
outgoing radiation. 

[0068] Incidence of the light from the light source 
55 is carried out to the color- separation optical 
system which combined dichroic mirrors 76 and 77 
and the flat- surface mirror 78, and it is 



decomposed into three primary fights. Each 
primary lights penetrate the field lens which is 
not illustrated, respectively, and it carries out 
incidence to the light valve equipments 72a, 72b, 
and 72c. After the fight which carries out outgoing 
radiation from the light valve equipments 72a, 
72b, and 72c is compounded by one light according 
to the color composition optical system which 
combined dichroic mirrors 74 and 79 and the 
flat-surface mirror 75, incidence of it is carried out 
to the projection lens 54. As for the liquid crystal 
panel of the light valve equipments 72a, 72b, and 
72c, according to a video signal, an optical image 
is formed as change of a dispersion condition, 
respectively, and expansion projection of the 
optical image is carried out on a screen with the 
projection lens 54. 

[0069] Since the transparence plates 71a, 71b, 71c, 
71d, 71e, and 71f which control return light are 
combined with the incidence [ of liquid crystal 
panels 70a, 70b and 70c ], and outgoing radiation 
side, the contrast fall by return light is controlled. 
Since heat sinks 73a, 73b, 73c, 73d, 73e, and 73f 
are furthermore arranged, the temperature rise of 
a panel can be controlled. It is more effective if it 
cools compulsorily by stationing the fan for cooling 
on the body of a set furthermore, and exposing a 
wind to each heat sink. In the case of a high power 
lamp with which especially the lamp 50 exceeds 
lkW like a xenon lamp, the temperature rise of a 
panel is intense, and forced cooling becomes 
indispensable. 

[0070] Moreover, since three liquid crystal panels 
70a, 70b, and 70c are used as an object for the 
object for red, the object for green, and blue, 
respectively,.- the --good ^-projection w-image. of - 
brightness and : resolution * is/ obtained. -The* 
dispersion property of macromolecule distribution 
liquid crystal has a wavelength dependency, and 
the dispersion property especially over red light is 
inferior. This is solvable by making either the 
thickness of the liquid crystal layer of at least one 
panel, or the liquid crystal particle diameter of a 
display a different configuration from other panels 
among three liquid crystal panels 70a, 70b, and 
70c, and making each dispersion property equal. 
[0071] The dichroic mirror used for color 
separation and color composition optical system by 
this invention may only be a color filter, and may 
establish every one projection lens system to red, 
green, and the modulation system of a blue light, 
respectively, without using color composition 
optical system, and may pile up and project it on a 
screen using a total of three projection lenses. 
[0072] (Gestalt 7 of operation) Next, the gestalt 7 
of operation of this invention is shown in drawing 
3 • Drawing 8 is the perspective view of the light 
valve equipment of this invention. In drawing 8 , 
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with the light valve equipment of this invention, 
the black coating 86 is applied to the side face of 
the diagonal length d and the transparence plate 
82 of thickness t, the container 83 sealed so that 
the perimeter of this transparence plate 82 might 
be surrounded further is arranged, and the liquid 
circulates inside that well-closed container 83. The 
ethylene glycol water solution is used in this 
invention. The outgoing radiation side of the 
transparence plate 82 is covered with the 
antireflection film. In drawing 8 , since the side 
face of the transparence plate 82 is the same as 
the inside side face of a well-closed container, the 
liquid is in contact with the side face of the direct 
transparence plate 82. For this reason, it can cool 
very efficiently. This liquid goes into a well-closed' 
container 83 from a liquid inlet 84, circulates 
through the inside of a container, and is 
discharged from a liquid outlet 85. The 
transparence plate 82 is cooled by taking the heat 
by the return light absorbed by the black coating 
86 applied to the side face of the transparence 
plate 82 between them. 

[0073] A liquid inlet 84 and a liquid outlet 85 may 
not necessarily be required for a well-closed 
container 83, and the configuration that it 
circulates only through the inside of a well-closed 
container by the free convection is sufficient as a 
liquid. 

[0074] (Gestalt 8 of operation) Next, the gestalt 8 
of operation of this invention is shown in drawing 
2 . Drawing 9 is the perspective view of the light 
valve equipment of this invention. In drawing 9 , 
the well-closed container 93 is formed so that the 
light valve equipment of this invention may also 
-surround the ; perimeter- of the - transparence plate 
92 like the gestalt 7 of operation, . and the liquid is 
enclosed in this. Furthermore;-the radiation fin 94 - - 
is attached in this well-closed container 93. A 
liquid takes the heat by the return light absorbed 
by the black coating 96 applied to the side face of 
the transparence plate 92, and the temperature 
rise of the liquid is further cooled with a radiation 
fin. 

[0075] In addition, drawing 8 and drawing 9 may 
be the configurations which arrange a 
transparence plate on close outgoing radiation 
both sides like drawing 6 , although the 
transparence plate was only the outgoing 
radiation side of a liquid crystal panel. 
[0076] (Gestalt 9 of operation) Next, the gestalt 9 
of operation of this invention is shown in drawing 
1Q . Drawing 10 is the sectional view of the liquid 
crystal projection arrangement of this invention. 
drawing 10 - setting - 102a, 102b, and 102c - for 
a projection lens, and 100a, 100b and 100c, a 
dichroic mirror, and 75 and 78 are [ light valve 
equipment and 55 / the light source and 54 / a 



liquid crystal panel and 101a, 101b, 101c, lOld, 
lOle, and lOlf of a transparence plate, and 74, 76, 
77 and 79 ] flat- surface mirrors. 
[0077] The liquid crystal panels 100a, 100b, and 
100c of the light valve equipments 102a, 102b, and 
102c are macromolecule distribution liquid crystal 
panels, and transparence adhesives are used for 
the transparence plates 101a, 101b, and 101c, 
they are combined with the incidence side of a 
liquid crystal panel/ respectively, and the 
transparence plates lOld, lOle, and lOlf use 
transparence adhesives, and are combined with 
the outgoing radiation side of a liquid crystal 
panel, respectively. A black coating is applied to a 
transparence plates [ 101a, 101b, 101c, lOld lOle, 
and 10 If ] side face, and well-closed containers 
103a, 103b, 103c, 103d, 103e, and 103f are 
arranged in the form which encloses a 
transparence plate on it. It fills up with the 
ethylene glycol water solution into well-closed 
containers 103a, 103b, 103c, 103d, 103e, and 103f, 
and circulates from an inlet and an exhaust port 
(it omits in drawing 10 ) as shown in drawing 8 . It 
transposes to which configuration shown in the 
gestalten 7 and 8 of operation, and this light valve 
equipment can be used for it. Moreover, the 
configuration that only the outgoing radiation side 
stuck the transparence plate may be used. 
[0078] In the liquid crystal projection device of 
this invention, since the transparence plates 101a, 
101b, 101c, lOld, lOle, and lOlf which control 
return light are combined with the incidence [ of 
liquid crystal panels 100a, 100b and 100c ], and 
outgoing radiation side, the contrast fall by return 
light is controlled. Since the well-closed containers 
- 103a, r 103b> -103ey >103dy 103e>, and .103£which .the^. 
liquid was furthermore full of are arranged, the 
temperature rise of a panel can be controlled: * : 
[0079] (Gestalt 10 of operation) Next, the gestalt 
10 of operation of this invention is shown in 
dr a win g XI . Dr awing 11 is the sectional view of 
the liquid crystal projection arrangement of this 
invention, drawing 11 setting - 112a, 112b, and 
112c -- for a projection lens, and 110a, 110b and 
110c, a dichroic mirror, and 75 and 78 are [ light 
valve equipment and 55 / the light source and 54 / 
a liquid crystal panel and 111a, 111b, 111c, Hid, 
llle, and lllf of a transparence plate, and 74, 76, 
77 and 79 ] flat- surface mirrors. 
[0080] The liquid crystal panels 110a, 110b, and 
110c of the light valve equipments 112a, 112b, and 
112c are macromolecule distribution liquid crystal 
panels, and transparence adhesives are used for 
the transparence plates 111a, 111b, and 111c, they 
are combined with the incidence side of a liquid 
crystal panel, respectively, and the transparence 
plates llld, llle, and lllf use transparence 
adhesives, and are combined with the outgoing 
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radiation side of a liquid crystal panel, 
respectively. A black coating is applied to a 
transparence plates [ 111a, 111b, 111c, Hid llle, 
and lllf ] side face, and well-closed containers 
113a and 113b are arranged in the form which 
encloses a transparence plate on it. It fills up with 
the ethylene glycol water solution into well-closed 
containers 113a and 113b, and circulates from an 
inlet and an exhaust port (it omits in drawing 11 ) 
as shown in drawing 8 . well-closed containers 
113a and 113b - each is continuing among three 
light valve equipments 112a, 112b, and 112c, and 
a liquid circulates through the inside of this 
well-closed container, and carries out sequential 
cooling of the transparence plates 111a, 111b, and 
111c or the transparence plates Hid, llle, and 
lllf, respectively Well-closed containers 113a and 
113b may also be continuing. This light valve 
equipment can be used even if it transposes to 
which configuration shown in the gestalten 7 and 
8 of operation. Moreover, the configuration that 
only the outgoing radiation side stuck the 
transparence plate may be used. 
[0081] In the liquid crystal projection device of 
this invention, since the transparence plates 111a, 
111b, 111c, Hid, llle, and lllf which control 
return light are combined with the incidence [ of 
liquid crystal panels 110a, 110b and 110c ], and 
outgoing radiation side, the contrast fall by return 
light is controlled. Since the well-closed containers 
113a and 113b which the liquid was furthermore 
full of are arranged, the temperature rise of a 
panel can be controlled. 

[0082] (Gestalt 11 of operation) Next, the gestalt 
11 of operation of this invention is shown in 
drawing 12 : ~Drawing~12 is the-per speetive vie w of 
the .light =valve. equipment of this ..invention. In 
drawing 12 , with the light valve- equipment of this 
invention, the black coating 125 as a light 
absorption layer is applied to the side face of the 
glass transparence container 122, and the liquid 
circulates inside this transparence container 122 
further. If the service area diagonal length of the 
transparence container 122 is set to d, thickness 
has sufficient thickness for t to satisfy t>=(d/4) 
(n2-l) 1/2. In this invention, the ethylene glycol 
water solution is used as a liquid as an object for 
circulation refrigerants. As a liquid, transparency 
is high and the direction of a refractive index near 
glass (n= 1.52) is good. The antireflection film 126 
is formed in the outgoing radiation side of the 
transparence container 122. In addition, this 
transparence container 122 is optically combined 
with the liquid crystal panel 121 through the 
transparence adhesives 124. 

[0083] A liquid goes into the transparence 
container 122 from a liquid inlet 127, circulates 
through the inside of a container, and is 



discharged from a liquid outlet 128. The 
transparence container 122 is cooled by taking the 
heat by the return light absorbed by the black 
coating 125 applied to the side face of the 
transparence container 122 between them. 
Cooling becomes possible immediately and the 
heat furthermore absorbed for panel itself can also 
realize uniform temperature distribution all over 
a panel. 

[0084] A liquid inlet and a liquid outlet may not 
necessarily be required for a well-closed container, 
and the configuration that it circulates only 
through the inside of a well-closed container by 
the free convection is sufficient as a liquid. 
However, fluctuation may be looked at by display 
by the difference in the refractive index by the 
temperature distribution of a liquid as a problem. 
In such a case, the transparence container 122 is 
combined only with an incidence side, and an 
outgoing radiation side is good to stick the 
transparence plate of a configuration of being 
shown in 3, 5, 7, and 8 from the gestalt 1 of 
operation. 

[0085] (Gestalt 12 of operation) Next, the gestalt 
12 of operation of this invention is shown in 
drawing 13 . Drawing 13 is the sectional view of 
the light valve equipment of this invention. In 
drawing 13 , with the light valve equipment of this 
invention, the black coating 135 as a light 
absorption layer is applied to the side face of the 
glass transparence container 132, and the liquid 
139 circulates inside this transparence container 
132 further. If the service area diagonal length of 
the transparence container 132 is set to d, 
thickness has sufficient thickness for t to fill 
-t>=(d/4)-;(n2-l^ 

glycol water solution is used as a circulation liquid 
139. The antireflection film- 136 is formed in the 
outgoing radiation side of the transparence 
container 132. Since that optical plane of 
incidence of this transparence container 132 is the 
same as that of the glass substrate of a liquid 
crystal panel, the liquid is in contact with the 
glass substrate side of the direct liquid crystal 
panel 131. For this reason, it can cool very 
efficiently. This liquid goes into the transparence 
container 132 from a liquid inlet 137, circulates 
through the inside of a container, and is 
discharged from a liquid outlet 138. The 
transparence container 132 is cooled by taking the 
heat by the return light absorbed by the black 
coating 135 applied to the side face of the 
transparence container 132 between them. 
[0086] A liquid inlet and a liquid outlet may not 
necessarily be required for a well-closed container, 
and the configuration that it circulates only 
through the inside of a well-closed container by 
the free convection is sufficient as a liquid. 
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[0087] (Gestalt 13 of operation) Next, the gestalt 
13 of operation of this invention is shown in 
drawing 14 . Drawing 14 is the sectional view of 
the liquid crystal projection arrangement of this 
invention, drawing 14 setting - 142a, 142b, and 
142c light valve equipment and 55 for a liquid 
crystal panel and 141a, 141b, 141c, 141d, 141e, 
and 14 If, as for a dichroic mirror and 78, a 
transparence plate, and 76 and 77 are [ the light 
source and 54 / a projection lens, and 140a 140b 
and 140c / a flat- surface mirror and 149 ] dichroic 
prisms. 

[0088] The liquid crystal panels 140a, 140b, and 
140c of the light valve equipments 142a, 142b, and 
142c are macromolecule distribution liquid crystal 
panels. Transparence adhesives are used for the 
transparence plates, 141a, 141b, and 141c, they 
are combined with the incidence side of a liquid 
crystal panel, respectively, and the transparence 
plates 141d, 14 le, and 14 If use transparence 
adhesives, and are combined with the outgoing 
radiation side of a liquid crystal panel, 
respectively. Furthermore, the transparence 
plates 141d, 141e, and 141f by the side of outgoing 
radiation are optically combined with the dichroic 
prism 149 by transparence adhesives. A black 
coating is applied to a transparence plates [ 141a, 
141b, 141c, 141d 141e, and 141f ] side face, and 
radiation fins 143a, 143b, 143c, 143d, 143e, and 
143f are stuck on it. Each light valve equipment is 
the same as that of what was shown in drawing 6 . 
Even if it transposes this light valve equipment to 
which configuration shown in 3, 5, 7, 8, 11, and 12 
from the gestalt 1 of operation, it is possible. 
[0089] The light source 55 consists of a lamp 50, a 
concave mirror 53, and ^a-tWIR cutroff filter^ 59r-A ^ 
lamp 50 is a metal halide lamp and carries out 
Outgoing radiation of the -light containing- red j 
green, and a blue color component in three 
primary colors. A concave mirror 53 is glass and 
vapor-deposits the multilayers which the light is 
reflected [ multilayers ] in a reflector and make 
infrared light penetrate. A cut off filter 59 
vapor-deposits the multilayers which penetrate 
the light and reflect infrared light and ultraviolet 
radiation on a glass substrate. Reflecting the light 
contained in synchrotron orbital radiation from a 
lamp 50 according to the reflector of a concave 
mirror 53, the reflected light turns into a light 
near in parallel. From a concave mirror 53, 
infrared light and ultraviolet radiation are 
removed by the filter 59, and the reflected light 
which carries out outgoing radiation carries out 
outgoing radiation. 

[0090] Incidence of the light from the light source 
55 is carried out to the color- separation optical 
system which combined dichroic mirrors 76 and 77 
and the flat- surface mirror 78, and it is 



decomposed into three primary lights. Each 
primary lights penetrate the field lens which is 
not illustrated, respectively, and it carries out 
incidence to the light valve equipments 142a, 142b, 
and 142c. After the light which carries out 
outgoing radiation from the light valve 
equipments 142a, 142b, and 142c is compounded 
by one light according to dichroic prism 149 color 
composition optical system, incidence of it is 
carried out to the projection lens 54. As for the 
liquid crystal panel of the light valve equipments 
142a, 142b, and 142c, according to a video signal, 
an optical image is formed as change of a 
dispersion condition, respectively, and expansion 
projection of the optical image is carried out on a 
screen with the projection lens 54. 
[0091] Since the transparence plates 141a, 141b, 
141c, 141d, 141e, and 141f which control return 
light are combined with the incidence [ of liquid 
crystal panels 140a, 140b and 140c ], and outgoing 
radiation side, the contrast fall by return light is 
controlled. Since heat sinks 143a, 143b, 143c, 143d, 
143e, and 143f are furthermore arranged, the 
temperature rise of a panel can be controlled. It is 
more effective if it cools compulsorily by stationing 
the fan for cooling on the body of a set furthermore, 
and exposing a wind to each heat sink. In the case 
of a high power lamp with which especially the 
lamp 50 exceeds lkW like a xenon lamp, the 
temperature rise of a panel is intense, and forced 
cooling becomes indispensable. 
[0092] Moreover, since three liquid crystal panels 
140a, 140b, and 140c are used as an object for the 
object for red, the object for green, and blue, 
respectively, the good projection image of 
^brightness -iand^ resolution— is - obtained; ^The 
dispersion property, of macromolecule distribution 
liquid crystal is inferior in the dispersion property 
with a wavelength dependency especially over red 
light. It is desirable to make either the thickness 
of the liquid crystal layer of at least one panel or 
the liquid crystal particle diameter of a display a 
different configuration from other panels among 
three liquid crystal panels 140a, 140b, and 140c, 
and to make each dispersion property equal. 
[0093] (Gestalt 14 of operation) Next, the gestalt 
14 of operation of this invention is shown in 
drawing 15 . Drawing 15 is the sectional view of 
the liquid crystal projection arrangement of this 
invention, drawing 15 setting 152a, 152b, and 
152c - light valve equipment and 55 - for a liquid 
crystal panel, and 151a, 151b and 151c, as for a 
dichroic mirror and 78, a transparence plate, and 
76 and 77 are [ the light source and 54 / a 
projection lens, and 150a 150b and 150c / a 
flat-surface mirror and 159 ] dichroic prisms. 
[0094] The liquid crystal panels 150a, 150b, and 
150c of the light valve equipments 152a, 152b, and 
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152c are macromolecule distribution liquid crystal 
panels. Transparence adhesives are used, it is 
combined and the transparence plates 151a, 151b, 
and 151c are in the incidence side of a liquid 
crystal panel, respectively. Furthermore, the 
outgoing radiation side glass substrate of liquid 
crystal panels 150a, 150b, and 150c is optically 
combined with the dichroic prism 159 by 
transparence adhesives. A black coating is applied 
to the part along which the side face of the 
transparence plates 151a, 151b, and 151c and an 
effective light of a dichroic prism 159 do not pass, 
and radiation fins 153a, 153b, 153c, 153d, and 
153e are stuck on it. There may not be the 
transparence plate and radiation fin by the side of 
the incidence of each light valve equipment. 
[0095] Since the transparence plates 151a, 151b, 
and 151c which control return light are combined 
with the incidence side of liquid crystal panels 
150a, 150b, and 150c, the contrast fall by return 
light is controlled. Since heat sinks 153a, 153b, 
153c, 153d, and 153e are furthermore arranged, 
the temperature rise of a panel can be controlled. 
It is more effective if it cools compulsorily by 
stationing the fan for cooling on the body of a set 
furthermore, and exposing a wind to each heat 
sink. 

[0096] (Gestalt 15 of operation) Next, the gestalt 
15 of operation of this invention is shown in 
drawing 16 . Drawing 16 is the sectional view of 
the light valve equipment of this invention. In 
drawing 16 , the transparence plate 162 is 
combined with the outgoing radiation side of a 
liquid crystal panel 161 through the transparence 
adhesives 164. The black coating 165 is applied to 
- the side -face of -the transparence plate- 162^ and— 
the antireflection film 166 is formed in the service 
area along which the light Which- contributes to 
the display of the outgoing radiation side of the 
transparence plate 162 passes. The glass 
substrate of a liquid crystal panel 161 is a glass 
plate with a thickness of 1mm, the transparence 
plate 162 is a glass plate with a thickness of 20mm, 
and each refractive index is 1.52. The effective 
viewing area of a panel is 3 inches of diagonal 
length. The transparence adhesives 164 are 
transparence silicone resin KE1051 by Shin-Etsu 
Chemical Co., Ltd., thickness is 1mm or less and a 
refractive index is 1.40. If it is supplied with two 
kinds of liquids, and 2 liquid is mixed, and this is 
room -temperature -left or is heated, it will be 
hardened to gel by the addition polymerization 
reaction. 

[0097] The diagonal length of the field along which 
an effective light of a transparence plate passes by 
this invention is larger than the diagonal length of 
the effective viewing area of a panel. The field 
which is not combined especially with a panel is 



larger than the diagonal length of the effective 
viewing area of a panel. I hope that there is 
diagonal length of the field along which an 
effective desirable light of a transparence plate 
passes the 1.1 or more-time diagonal length of the 
effective viewing area of a panel. It is because the 
light of the circumference part of a panel will be 
kicked on the side face of a transparence plate and 
the display of a periphery becomes dark, if only 
the part is larger than the viewing area of a panel 
and this does not carry out the optical service area 
of a transparence plate, since the light 
incorporated from a panel has the breadth of 
about [ F6 ] light from F10. 

[0098] Next, the sectional view is shown in 
drawing 17 about the configuration of the 
transparence plate used for the light valve 
equipment of this invention. It cannot be 
overemphasized that these can be used for all the 
gestalten of operation of this invention explained 
until now. However, these cross-section 
configurations are examples and are not limited to 
this. 

[0099] (Gestalt 16 of operation) Next, the gestalt 
16 of operation of this invention is shown in 
drawing 18 . Drawing 18 is the sectional view of 
the light valve equipment of this invention. In 
drawing 18 , the transparence plate 182 is 
combined with the outgoing radiation side of a 
liquid crystal panel 181 through the transparence 
adhesives 184. The transparence plate used by 
this invention is the thing of the configuration 
shown by (f) of drawing 17 , and is the fabrication 
article of a transparent plastic. The black coating 
185 is applied to the side face of the transparence 
- plate -482, and-the --antireflection film. * 186> vis*~ 
formed in the: service area along which the light 
which contributes to the display of the outgoings 
radiation side of the transparence plate 182 
passes. The liquid crystal panel 181 is being fixed 
to the panel chassis 187. The glass substrate of a 
liquid crystal panel 181 is a glass plate with a 
thickness of 1mm, the transparence plate 182 is a 
glass plate with a thickness of 20mm, and each 
refractive index is 1.52. The effective viewing area 
of a panel is 3 inches of diagonal length. The 
transparence adhesives 184 are acrylic resin 629B 
made from Toagosei Chemistry, thickness is 
0.1mm or less and a refractive index is 1.40. Since 
this is hardened by the light with a wavelength of 
405nm, it becomes possible [ carrying out an 
optical exposure and hardening ] from the 
transparence plate^l82 side. 

[0100] Moreover, by putting slitting into the panel 
side of the side face of the transparence plate 182, 
excessive adhesives overflow and collect at the 
time of lamination, and it can prevent the light 
which passes along this part affecting a display. 
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Moreover, what adhesives flow into the clearance Chemical Co., Ltd., thickness is 1mm or less and a 

between the panel chassis 187 and a liquid crystal refractive index is 1.40. If it is supplied with two 

panel 181, and causes a problem can be prevented. kinds of liquids, and 2 liquid is mixed, and this is 

[0101] (Gestalt 17 of operation) Next, the gestalt room-temperature-left or is heated, it will be 

17 of operation of this invention is shown in hardened to gel by the addition polymerization 
drawing 19 . The top view in which drawing 19 (a) reaction. 

shows the adjustment device of light valve [0107] The filter 207 by the multilayers which 

equipment, and drawing 19 (b) are these side have color perm selectivity is formed on the 

elevations. antireflection film 206 formed in the service area 

[0102] Since stress will be applied to a liquid along which the light which contributes to the 

crystal panel by the weight of a transparence plate display of the outgoing radiation side of the 

and a polarization dependency will appear in a transparence plate 202 passes by this invention, 

macromolecule distribution liquid crystal layer if a The filter 207 of multilayers is what carried out 

liquid crystal panel is held and a convergence is the laminating of the dielectric film of a high 

adjusted like before, display nonuniformity will be refractive index, and the dielectric film of a low 

produced in case it is a black display. refractive index by turns, and the wavelength of 

[0103] The device in which the liquid crystal the light penetrated by changing the 

projection arrangement of a case as the refractive -index difference and thickness can be 

transparence plate and the liquid crystal panel controlled. Moreover, what applied to the front 

haye pasted up firmly like this invention adjusts face what mixed the pigment and the color with 

the convergence of the light valve equipment of the organic binder is sufficient as a color filter 207. 

RGB should be prepared in the transparence plate. [0108] (Gestalt 19 of operation) Next, the gestalt 

The example is the gestalt 17 of operation shown 19 of operation of this invention is shown in 

in drawing 19 . drawing 21 . Drawing 21 is the sectional view of 

[0104] The location of the direction of X and the the light valve equipment of this invention. In 

direction of Y is changed by making three drawing 19 , the transparence plate 212 is 

stationary plates 190, 198, and 199 slide. The combined with the outgoing radiation side of a 

direction adjusting screw 194 of X is turned in the liquid crystal panel 211 through the transparence 

direction of X, adjusting screws 192 and 193 are adhesives 214. The black coating 215 is applied to 

turned in the direction of Y, and a liquid crystal the side face of the transparence plate 212, and 

panel 191 is adjusted to a position. the antireflection film 216 is formed in the service 

[0105] The liquid crystal panel 191 is optically area along which the light which contributes to 

combined with the transparence plate 197 by the display of the outgoing radiation side of the 

transparent adhesives, and the transparence plate transparence plate 212 passes. The glass 

197 is being fixed to the stationary plate 190. Thus, substrate of a liquid crystal panel 211 is a glass 
the stress conGerning-adiqm 

mitigable by fixing the transparence plate 197 plate 212 is a glass plate;with a thickness of 20mm, 

with weight: - - ----- and each refractive index is 1:52. The effective 

[0106] (Gestalt 18 of operation) Next, the gestalt viewing area of a panel is 3 inches of diagonal 

18 of operation of this invention is shown in length. 

drawing 20 . Drawing 20 is the sectional view of [0109] The filter 217 by the multilayers which 

the light valve equipment of this invention. In have color selective reflection nature is formed on 

drawing 20 , the transparence plate 202 is the antireflection film 216 formed in the service 

combined with the outgoing radiation side of a area along which the light which contributes to 

liquid crystal panel 201 through the transparence the display of the outgoing radiation side of the 

adhesives 204. The black coating 205 is applied to transparence plate 212 passes by this invention, 

the side face of the transparence plate 202, and The filter 217 of multilayers is what carried out 

the antireflection film 206 is formed in the service the laminating of the dielectric film of a high 

area along which the light which contributes to refractive index, and the dielectric film of a low 

the display of the outgoing radiation side of the refractive index by turns, and the wavelength of 

transparence plate 202 passes. The glass light reflected by changing the refractive-index 

substrate of a liquid crystal panel 201 is a glass difference and thickness can be controlled, 

plate with a thickness of 1mm, the transparence [0110] (Gestalt 20 of operation) Next, the gestalt 

plate 202 is a glass plate with a thickness of 20mm, 20 of operation of this invention is shown in 

and each refractive index is 1.52. The effective drawing 22 . Drawing 22 is the sectional view of 

viewing area of a panel is 3 inches of diagonal the liquid crystal projection arrangement of this 

length. The transparence adhesives 204 are invention, drawing 22 setting 222a, 222b, and 

transparence silicone resin KE1051 by Shin Etsu 222c - for a projection lens, and 220a, 220b and 
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220c, a dichroic mirror, and 75 and 78 are [ light 
valve equipment and 55 / the light source and 54 / 
a liquid crystal panel and 221a, 221b, 221c, 221d, 
22 le, and 22 If of a transparence plate, and 74, 76, 
77 and 79 ] flat- surface mirrors. 
[0111] The liquid crystal panels 220a, 220b, and 
220c of the light valve equipments 222a, 222b, and 
222c are macromolecule distribution liquid crystal 
panels. Transparence adhesives are used for the 
transparence plates 221a, 221b, and 221c, they 
are combined with the incidence side of a liquid 
crystal panel, respectively, and the transparence 
plates 221d, 221e, and 221f use transparence 
adhesives, and are combined with the outgoing 
radiation side of a liquid crystal panel, 
respectively. The black coating is applied to the 
transparence plates [ 221a, 221b, 221c, 221d 221e, 
and 22 If ] side face, and coating of an 
an tire flection film and the color permselectivity 
filters 223a, 223b, 223c, 223d, 223e, and 223f is 
carried out to the front face of the field along 
which a light effective in a display passes. 
[0112] Since the light valve equipments 222a, 
222b, and 222c modulate the light of R, G, and B, 
respectively, only red penetrates the color 
permselectivity filters 223a and 223d, and 223b 
and 223e penetrate only blue a green chisel and 
223c and 223f. The unnecessary scattered light 
can prevent reflecting inside direct or a set, 
entering into other light valve equipments, and 
being scattered about again among the light 
scattered about with each light valve equipment 
by doing in this way. 

[0113] The light source 55 consists of a lamp 50, a 
concave mirror 53, and a UVIR cut-off filter 59. A 
'-lamp 504s -a -metal Jialide- lamp -and -carries out* 
"outgoing radiation of the light containing red, 
green, and a blue color component in three - 
primary colors. A concave mirror 53 is glass and 
. vapor-deposits the multilayers which the light is 
reflected [ multilayers ] in a reflector and make 
infrared light penetrate. A cut off filter 59 
vapor-deposits the multilayers which penetrate 
the light and reflect infrared light and ultraviolet 
radiation on a glass substrate. Reflecting the light 
contained in synchrotron orbital radiation from a 
lamp 50 according to the reflector of a concave 
mirror 53, the reflected light turns into a light 
near in parallel. From a concave mirror 53, 
infrared light and ultraviolet radiation are 
removed by the filter 59, and the reflected light 
which carries out outgoing radiation carries out 
outgoing radiation. 

[0114] Incidence of the light from the light source 
55 is carried out to the color- separation optical 
system which combined dichroic mirrors 76 and 77 
and the flat- surface mirror 78, and it is 
decomposed into three primary lights. Each 



primary lights penetrate a field lens (it omits by a 
diagram), respectively, and it carries out incidence 
to the fight valve equipments 222a, 222b, and 222c. 
After the light which carries out outgoing 
radiation from the fight valve equipments 222a, 
222b, and 222c is compounded by one light 
according to the color composition optical system 
which combined dichroic mirrors 74 and 79 and 
the flat- surface mirror 75, incidence of it is carried 
out to the projection lens 54. As for the liquid 
crystal panel of the fight valve equipments 222a, 
222b, and 222c, according to a video signal, an 
optical image is formed as change of a dispersion 
condition, respectively, and expansion projection 
of the optical image is carried out on a screen with 
the projection lens 54. 

[0115] Since the transparence plates 221a, 221b, 
221c, 22 Id, 22 le, and 22 If which control return 
light are combined with the incidence [ of liquid 
crystal panels 220a, 220b and 220c ], and outgoing 
radiation side, the contrast fall by return light is 
controlled. Since color filters 223a, 223b, 223c, 
223d, 223e, and 223f are furthermore arranged on 
the front face of a transparence plate, a fall of 
panel contrast a fall of color purity, etc. by the 
stray fight in a set can be controlled. 
[0116] Moreover, since three liquid crystal panels 
220a, 220b, and 220c are used as an object for the 
object for red, the object for green, and blue, 
respectively, the good projection image of 
brightness and resolution is obtained. The 
dispersion property of macromolecule distribution 
liquid crystal is inferior in the dispersion property 
with a wavelength dependency especially over red 
light. It is desirable to make either the thickness 
of -the liquid- crystal- layer-ofvat Jeask one-panel or- 
the liquid crystal particle diameter, of a display a 
different configuration from -other panels among 
three liquid crystal panels 220a, 220b, and 220c, 
and to make each dispersion property equal. 
[0117] The dichroic mirror used for color 
separation and color composition optical system by 
this invention may only be a color filter, and may 
establish every one projection lens system to red, 
green, and the modulation system of a blue light, 
respectively, without using color composition 
optical system, and may pile up and project it on a 
screen using a total of three projection lenses. 
[0118] (Gestalt 21 of operation) Next, the gestalt 
21 of operation of this invention is shown in 
drawing 23 . Drawing 23 is the sectional view of 
the liquid crystal projection arrangement of this 
invention, drawing 23 - setting -- 232a, 232b, and 
232c - fight valve equipment and 55 - for a liquid 
crystal panel and 231a, 231b, 231c, 231d, 231e, 
and 23 If, as for a dichroic mirror and 78, a 
transparence plate, and 76 and 77 are [ the light 
source and 54 / a projection lens, and 230a 230b 
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and 230c / a flat- surf ace mirror and 239 ] dichroic 
prisms. 

[0119] The liquid crystal panels 230a, 230b, and 
230c of the light valve equipments 232a, 232b, and 
232c are macromolecule distribution liquid crystal 
panels. Transparence adhesives are used for the 
transparence plates 231a, 231b, and 231c, they 
are combined with the incidence side of a liquid 
crystal panel, respectively, and the transparence 
plates 23 Id, 23 le, and 23 If use transparence 
adhesives, and are combined with the outgoing 
radiation side of a liquid crystal panel, 
respectively. Furthermore, the transparence 
plates 231d, 231e, and 231f by the side of outgoing 
radiation are optically combined with the dichroic 
prism 239 by transparence adhesives. A black 
coating is applied to a transparence plates [ 231a, 
231b, 231c, 231d 231e, and 231f ] side face, and 
coating of an antireflection film and the color 
permselectivity filters 234a, 234b, 234c, 234d, 
234e, and 234f is carried out to the front face of 
the field along which a light effective in a display 
passes. 

[0120] Since the light valve equipments 232a, 
232b, and 232c modulate the light of R, G, and B, 
respectively, only red penetrates the color 
permselectivity filters 234a and 234d, and 234b 
and 234e penetrate only blue a green chisel and 
234c and 234f. The unnecessary scattered light 
can prevent reflecting inside direct or a set, 
entering into other light valve equipments, and 
being scattered about again among the light 
scattered about with each light valve equipment 
by doing in this way. 

[0121] All the light in which especially two light 
valve equipments-232a ii and^ 232c -that meefrin-the- 1 
case of a dichroic prism are not reflected with a 
dichroic prism among the light- modulated with 
each liquid crystal panel irradiates the liquid 
crystal panel of another side. However, since only 
red is penetrated color permeability filter 234d in 
this invention, since the light modulated by light 
valve equipment 232c is blue, it is not given to 
liquid crystal panel 230a. Since blue deer 
transparency is not carried out color permeability 
filter 234f similarly, since the light modulated by 
light valve equipment 232a is red, it is not given to 
liquid crystal panel 230c. 

[0122] The light source 55 consists of a lamp 50, a 
concave mirror 53, and a UVIR cut-off filter 59. A 
lamp 50 is a metal halide lamp and carries out 
outgoing radiation of the light containing red, 
green, and a blue color component in three 
primary colors. A concave mirror 53 is glass and 
vapor-deposits the multilayers which the light is 
reflected [ multilayers ] in a reflector and make 
infrared light penetrate. A cut-off filter 59 
vapor-deposits the multilayers which penetrate 



the light and reflect infrared light and ultraviolet 
radiation on a glass substrate. Reflecting the light 
contained in synchrotron orbital radiation from a 
lamp 50 according to the reflector of a concave 
mirror 53, the reflected light turns into a light 
near in parallel. From a concave mirror . 53, 
infrared light and ultraviolet radiation are 
removed by the filter 59, and the reflected light 
which carries out outgoing radiation carries out 
outgoing radiation. 

[0123] Incidence of the light from the light source 
55 is carried out to the color- separation optical 
system which combined dichroic mirrors 76 and 77 
and the flat- surface mirror 78, and it is 
decomposed into three primary lights. Each 
primary lights penetrate a field lens (it omits by a 
diagram), respectively, and it carries out incidence 
to the light valve equipments 232a, 232b, and 232c. 
After the light which carries out outgoing 
radiation from the light valve equipments 232a, 
232b, and 232c is compounded by one light 
according to dichroic prism 239 color composition 
optical system, incidence of it is carried out to the 
projection lens 54. As for the liquid crystal panel of 
the light valve equipments 232a, 232b, and 232c, 
according to a video signal, an optical image is 
formed as change of a dispersion condition, 
respectively, and expansion projection of the 
optical image is carried out on a screen with the 
projection lens 54. 

[0124] Since the transparence plates 231a, 231b, 
231c, 231d, 231e, and 231f which control return 
light are combined with the incidence [ of liquid 
crystal panels 230a, 230b and 230c ], and outgoing 
radiation side, the contrast fall by return light is 
controlled; Since heat sinks>233a,.233b,-233c r 233d, 
233e, and 233f are furthermore .arranged, the 
temperature rise of a-panel can be controlled. - 
[0125] Moreover, since three liquid crystal panels 
230a, 230b, and 230c are used as an object for the 
object for red, the object for green, and blue, 
respectively, the good projection image of 
brightness and resolution is obtained. The 
dispersion property of macromolecule distribution 
liquid crystal is inferior in the dispersion property 
with a wavelength dependency especially over red 
light. It is desirable to make either the thickness 
of the liquid crystal layer of at least one panel or 
the liquid crystal particle diameter of a display a 
different configuration from other panels among 
three liquid crystal panels 230a, 230b, and 230c, 
and to make each dispersion property equal. 
[0126] Although the gestalt of the above operation 
showed the example which used the 
macromolecule distribution liquid crystal panel as 
a liquid crystal panel, if an elastomer etc. forms an 
optical image as change of a light- scattering 
condition, other than this, but it can be used as a 
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light valve of this invention, for example. 
[0127] Next, the manufacture approach of the 
light valve equipment of this invention is 
explained. First, although it is the manufacture 
approach of a macromolecule distribution liquid 
crystal panel, this carries out superposition and 
alignment, holding predetermined spacing so that 
a mutual electrode surface may face each other in 
two glass substrates 11 and 12, carries out the seal 
of the perimeter, and is fixed. It leaves only an 
inlet port in that case, and the photo-setting resin 
which is not hardened [ above-mentioned ] and the 
mixed solution of liquid crystal are poured in 
between substrates here. Or the seal of the 
perimeter may be carried out, dropping a" mixed 
solution and holding predetermined spacing, when 
piling up the substrate of two upper and lower 
sides. The liquid crystal panel with which the 
photo-setting resin which is not hardened to 
between the substrates of two upper and lower 
sides and the mixed solution of liquid crystal were 
filled as mentioned above is created. Ultraviolet 
rays are irradiated from the opposite substrate 11 
side at this, a mixed solution is stiffened, 
formation of a macromolecule matrix and phase 
separation of liquid crystal are performed, and the 
macromolecule distribution liquid crystal layer 13 
is formed. 

[0128] Furthermore, this liquid crystal panel 181 
and the transparence plate 182 are stuck with the 
light hardening mold transparence adhesives 184. 
Finally the light is irradiated from the 
transparence plate 182 side, and adhesives 184 
are stiffened. 
[0129] 

-■ [Effect * of ^the->tnvention]-- In- ^the- *lighV -^valve- 
equipment using: a giant* molecule' distribution* 
liquid- crystal panel, by thickening a substrate or 
combining a transparence plate with a substrate, 
brightly, contrast is good and, according to this 
invention, can display the high-definition image 
with which the cross talk by contest a phot does 
not happen so that clearly from the above 
explanation. 

[0130] Moreover, even if the unnecessary scattered 
light is absorbed and it changes to heat, the 
temperature rise of a panel can be controlled and 
problems, such as a fall of contrast and black 
display nonuniformity, can be avoided. 
Furthermore, since panel temperature 
distribution can be made into homogeneity, 
contrast is equalized, dust adhesion on a panel is 
prevented, and a high-definition display is 
attained. 

[0131] Moreover, the bright image of high contrast 
can be displayed by using this light valve 
equipment for a liquid crystal projection 
arrangement. 



[Brief Description of the Drawings] 

[Drawing ll The perspective view of the light 

valve equipment of this invention 

[Drawing 2l The sectional view of the light valve 

equipment of this invention 

[Drawing 31 The sectional view of the light valve 
equipment of this invention 

[Drawing 41 The sectional view of the light valve 
equipment of this invention 

[Drawing 5l The sectional view of the liquid 
crystal projection arrangement of this invention 
[Drawing 61 The sectional view of the fight valve 
equipment of this invention 

[Drawing 71 The sectional view of the liquid 

crystal projection arrangement of this invention 

[Drawing 8] The perspective view of the light 

valve equipment of this invention 

[Drawing 9l The perspective view of the light 

valve equipment of this invention 

[Drawing 101 The sectional view of the liquid 

crystal projection arrangement of this invention 

[Drawing 111 The sectional view of the liquid 

crystal projection arrangement of this invention 

[Dr awing 12] The perspective view of the light 

valve equipment of this invention 

[Drawing 131 The sectional view of the fight valve 

equipment of this invention 

[Drawing 141 The sectional view of the liquid 
crystal projection arrangement of this invention 
[Drawing 151 The sectional view of the liquid 
crystal projection arrangement of this invention 
[Drawing 161 The sectional view of the fight valve 
equipment of this invention 

[Drawing 171 The sectional view of the 
transparence- ^plate^-.used^for, vthe -fightt . valves- 
equipment of this invention ... , ~~ ... 
[Drawing 181 The sectional-view of the fight valve 
equipment of this invention 

I Drawing 19l (a) The top view of the fight valve 
equipment of this invention 

(b) The side elevation of the light valve equipment 
of this invention 

[Drawing 201 The sectional view of the fight valve 
equipment of this invention 

[Drawing 2ll The sectional view of the light valve 
equipment of this invention 

[Drawing 221 The sectional view of the liquid 
crystal projection arrangement of this invention 
[Drawing 231 The sectional view of the liquid 
crystal projection arrangement of this invention 
[Description of Notations] 

1 Liquid Crystal Panel 

2 Transparence Plate 

4 Transparence Adhesives 

5 Black Coating 

6 Antireflection Film 
11 12 Glass substrate 
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13 Macromolecule Distribution Liquid Crystal 
Layer 

16 Counterelectrode 

17 Pixel Electrode 

18 TFT 

55 Light Source 
54 Projection Lens 

56 Screen 

71a, 71b, 71c, 71d, 71e, 7 If Transparence plate 
73a, 73b, 73c, 73d, 73e, 73f Radiation fin 
74, 76, 77, 79 Dichroic mirror 
75 78 Flat- surface mirror 
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